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dark  and  heated  rooms  for  not  less  than  sixty 
days.  This  natural  drying  process  takes  much 
longer  than  the  artificial  methods  (which  require 
a  few  hours  only).  Quick  drying,  however, 
tends  to  soften  rubber  rather  than  increase  its 
toughness.  No  such  chances  can  be  taken  with 
the  fifty  year  reputation  of  Okonite  Products 
and  we,  therefore,  constantly  adhere  to  the 
natural  drying  method  which  increases  elasticity 
and  toughness  to  a  material  degr.ee. 
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SUPER-TENSION  CABLES 


Two  Coveted  Medals 
Are  Worthily  Awarded 

ESTOWAL  of  the  John  Fritz  medal  upon  General 
J.  J.  Carty  of  the  American  Telephone  &  Telegraph 
Com])any  and  of  the  Edison  medal  upon  Dr.  W.  D. 
Coolidge  of  the  research  laboratory  of  the  General  Elec¬ 
tric  Company  has  met  the  hearty  indorsement  and  ap¬ 
proval  of  engineers  and  scientists  everywhere.  Few  men 
have  worked  harder  or  longer  in  the  service  of  electrical 
science  than  Carty  and  Coolidge,  and  although  they 
labored  in  different  fields,  the  first  in  telephony  and  the 
second  in  electrical  research,  both  were  worthy  recipients 
of  the  great  honor  conferred  on  them. 

As  an  original  research  worker  and  inventor  Doctor 
Coolidge  stands  in  the  front  rank  of  scientific  men. 
While  he  has  done  magnificent  work  with  the  medical 
X-ray  and  high-voltage  vacuum  tube,  he  is  probably  best 
known  to  the  world  and  to  American  electrical  engineers 
in  particular  for  his  work  on  incandescent  electric  lamps 
with  ductile-tungsten  filaments.  Nor  is  the  Edison 
medal  the  only  honor  bestowed  on  him.  Others  besides 
the  American  Institute  of  Electrical  Engineers  have  rec¬ 
ognized  his  work.  The  Rumford  medal  was  awarded 
him  in  1914,  and  in  1926  he  received  the  Howard 
N.  Potts  medal,  and  the  Louis  Edward  Levy  gold  medal. 
Last  year  the  Royal  Society  of  London  honored  him  with 
the  Hughes  medal  and  the  American  College  of  Radi- 
ology  gave  him  a  gold  medal.  Thus  he  is  not  a  prophet 
without  honor  in  his  own  country  and  in  others. 

Of  the  two  medalists  General  Carty  is  the  better 
known.  As  the  organizer  and  head  for  many  years  of 
the  great  technical  staff  of  the  still  greater  American 
Te'ephone  &  Telegraph  Company,  General  Carty  has 
been  responsible  for  the  superior  excellence  of  American 
telephone  service.  He  is  primarily  an  organizer,  having 
inherited  some  of  the  stupendous  ability  of  the  late  T.  N. 
Vail,  than  whom  telephony  had  no  keener  or  greater 
leader.  Honored  by  his  own  as  well  as  by  foreign  gov¬ 
ernments,  given  doctor’s  degrees  by  nine  colleges  and 
universities,  and  possessing  three  medals  in  addition  to 
that  bearing  the  name  of  John  Fritz,  General  Carty’s 
standing  in  the  world  is  firmly  established.  His  work 
with  the  American  Expeditionary  Forces  during  the 
World  War  was  of  extraordinary  value  in  organizing 
and  maintaining  the  communication  service  that  was  such 
a  vital  factor  in  America’s  contribution  to  victory. 

♦  ♦  ♦  ♦ 

A nalysts  of  Disturbances 
Suggests  Remedy 

Elimination  of  transmission-line  interruptions 
comes  nearer  to  reality  every  time  that  an  operating 
company  makes  a  thorough  study  of  its  disturbances, 
analyzes  the  causes  and  endeavors  through  exchange  of 
experience  to  prevent  their  recurrence  or  minimize  their 
effects.  A  few  such  reports  have  been  made  public  in 
the  last  year  or  so,  notably  those  by  Philip  Sporn  of  the 
American  Gas  &  Electric  Company  and  J.  G.  Hemstreet 
of  the  Consumers  Power  Company. 

When  more  companies  overcome  the  fear  that  discuss¬ 
ing  interruptions  will  ruin  their  business  and  develop 
the  courage  to  throw  their  experiences  into  a  common 
melting  pot,  the  day  will  be  hastened  when  interruptions 
will  not  be  considered  so  serious  a  problem.  Such  re¬ 


ports  will  help  to  confirm  or  disprove  some  of  the  ideas 
which  have  been  developed,  theoretically  or  in  the  labora¬ 
tory.  They  will  also  bring  forth  factors  that  might  other¬ 
wise  be  overlooked.  In  this  field  of  investigation,  as  in 
others,  the  majority  of  companies  should  not  expect  to 
sit  back  and  profit  from  the  work  of  a  few  pioneers.  To 
those  who  view  the  situation  in  perspective  investigations 
behind  closed  doors  usually  result  in  retarded  progress. 

In  the  most  recent  report  by  Mr.  Sporn  (abstracted  on 
page  411  of  this  issue)  it  is  pointed  out  that  experience 
has  led  to:  (1)  An  extensive  program  of  ground-wire 
installation  with  an  increase  in  the  number  of  such  con¬ 
ductors  at  the  terminals  of  lines  to  reduce  the  surge  im¬ 
pedance  from  the  last  tower  to  the  bus;  (2)  increased 
insulation  of  the  line  conductors  except  within  a  mile  or 
so  of  the  terminals,  where  the  insulation  is  reduced  to 
make  certain,  that  the  insulating  value  of  the  station 
apparatus  equals  or  exceeds  the  flashover  value  of  the 
adjacent  line  insulation;  (3)  avoidance  of  tower  exten¬ 
sions  w'here  feasible,  or  at  least  a  net  reduction  in  the 
average  height  of  spans  to  minimize  induced  charges, 
and  (4)  more  attention  to  arcing-protection  arrange¬ 
ments,  with  a  view  to  minimizing  effects  of  conductor 
vibration  on  the  protection  assembly. 

Conclusions  from  his  former  report  have  been  con¬ 
firmed,  namely,  that  necessity  exists  for  establishing  a 
balance  between  tower  height,  span,  lightning  voltage, 
conductor  spacing,  insulators  per  string,  insulation  on 
terminal  apparatus  and  clearances  to  ground ;  that  lines 
of  44  kv.  and  over  should  have  a  ground  wire  unless  the 
ground  resistance  is  very  high;  that  in  no  case  should  a 
ground  wire  be  dismissed  without  consideration ;  that  on 
high  towers  it  is  necessary  to  provide  arc-protecting 
devices,  and  that  lines  should  be  so  designed  and  relayed 
as  to  permit  prompt  disconnection  in  case  of  trouble. 

Imagine  the  progress  which  could  be  achieved  if  more 
investigations  of  equal  thoroughness  were  made  and  re¬ 
ported.  For  such  studies  adequate  recording  apparatus 
and  means  of  checking  the  causes  of  any  trouble  are 
essential. 

♦  ♦  ♦  ♦ 

U nshackle  the  Hands 
of  the  System  Operator 

Many  valuable  papers  on  technical  and  operating 
phases  of  interconnection  have  been  presented  by 
various  authorities  at  various  times  and  places.  Probably 
not  much  new  has  been  said  on  the  subject  in  the  last 
year.  Nevertheless  the  symposium  on  energy  interchange 
and  the  discussion  which  ensued  at  the  winter  convention 
of  the  A.I.E.E.  last  week  deserve  careful  reading  for 
several  reasons.  They  stress  the  operating  experiences, 
practices  and  problems,  as  distinguished  from  the  tech¬ 
nical  phases,  and  thereby  give  attention  to  that  side  of  the 
interconnection  which  if  it  be  not  successfully  handled 
nullifies  all  plans  and  aspirations.  They  make  available 
in  one  place  the  thoughts  and  experiences  of  more  than  a 
dozen  authorities  in  the  utility  field.  Better  than  one  or 
two  viewpoints,  they  enable  any  one  to  orient  the  relative 
importance  of  different  problems. 

By  inference — but  emphasis  was  needed — ^the  fact  was 
brought  out  that  the  most  attractive  paper  plans  for  tak¬ 
ing  advantage  of  all  species  of  diversity  to  minimize 
reserve  capacity,  stagger  construction,  provide  emergency 
power  and  effect  operating  economies  go  for  naught  un¬ 
less  the  operating  man  is  able  to  cope  with  the  various 
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operating  contingencies,  contractual  limitations,  legal  and 
political  handicaps  which  at  present  arise  on  every  hand. 
Charles  L.  Edgar  apparently  supported  this  view  when  he 
said,  “Load  dispatching  is  the  heart  of  successful  inter¬ 
connection.”  With  interconnection  of  financially  inde¬ 
pendent  systems  there  must  be  a  give-and-take  attitude  in 
all  relations,  otherwise  the  aggregate  benefits  will  not 
approach  those  possible  under  single  management.  W.  E. 
Mitchell,  P.  M.  Downing  and  H.  B.  Gear  implied  as 
much  in  their  remarks.  Proofs  of  this  contention  have 
become  evident  wherever  interconnected  systems  have 
changed  their  attitude  from  that  of  self-interest  to  that  of 
group  interest. 

When  A.  C.  Marshall  expressed  a  hope  that  intercon¬ 
nection  agreements  could  be  developed  “that  would  not 
re(iuire  joint  interpretation  by  a  Philadelphia  lawyer  and 
a  Schenectady  engineer,”  he  voiced  a  widespread  need  for 
reform  in  interchange  contracts.  To  this  comment  might 
be  added  the  unwritten  opinion  of  many  load  dispatchers 
— that  most  interconnection  contracts  are  unworkable  or 
at  least  serious  deterrents  to  the  realization  of  possible 
economies.  Maintenance  of  service  reliability  on  inter¬ 
connected  systems  frequently  operates  against  obtaining 
maximum  economies,  and  for  this  reason  further  ob¬ 
stacles  in  the  form  of  complicated  or  ironbound  contracts 
should  not  be  wedged  into  the  already  difficult  task  of 
system  operators. 

With  the  variety  of  interconnections  which  have  been 
in  operation  for  some  time,  there  should  be  available 
exix^rience  which,  if  compiled,  will  give  the  answer  to 
some  operating  problems  still  imperfectly  handled.  But 
the  solution  will  not  be  forthcoming  quickly  unless  engi¬ 
neers,  ojjerating  men  and  executives  individually  present 
their  problems  and  then  jointly  and  frankly  discuss  their 
possib'e  solution. 

*  *  * 

V oices  Across  the  Sea 

N  I'HE  words  of  President  Archibald  Page  of  the 
Institution  of  Electrical  Engineers  at  its  joint  meeting 
with  the  American  Institute  of  Electrical  Engineers  on 
Pel).  16,  during  the  winter  convention  of  the  latter,  we 
are  living  in  an  age  of  “extraordinary  progress.”  We 
are  accustomed  to  this  idea  perhaps,  but  President  Page 
could  emphasize  it  with  good  reason  on  this  occasion, 
karely  has  there  been  seen  so  vivid  an  example  of  the 
triumph  of  engineering  skill  and  enterprise  over  the 
difficulties  caused  by  our  ignorance  of  nature’s  hidden 
secrets  as  was  presented  when  at  this  meeting,'  by  means 
of  radio-telephonic  communication,  there  were  linked  not 
only  two  continents,  but  two  bodies  of  engineers  in  a 
joint  meeting  which  offered  freedom  and  easy  means  for 
mutual  technical  discussion. 

O.  H.  Blackwell’s  lucid  review  of  the  essential  elements 
in  this  latest  triumph  in  the  art  of  communication,  made 
just  before  the  transatlantic  session,  could  not  in  its 
brief  extent  cover  the  multiplicity  of  examples  of 
ingenuity  and  skill  represented  in  the  various  special 
apparatus  and  combinations  of  electric  circuit,  any  one 
of  which  could  be  held  up  for  special  admiration.  But 
in  such  features  as  the  use  of  long  and  of  short  waves  to 
meet  nature’s  changing  conditions  and  the  acoustic  cut¬ 
out  for  preventing  interference  between  the  sending  and 
receiving  stations  on  each  side  of  the  Atlantic,  and  in  the 
Anomies  in  sending  energy  gained  by  single  side-band 
transmission  for  the  long  waves  and  the  special  focus  for 
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a  receiving  antenna  for  the  short  waves,  his  description 
revealed  a  fine  example  of  engineering  research  of  the 
highest  type. 

Sir  Oliver  Lodge,  speaking  from  London,  pointed 
out  as  an  essential  element  in  all  successful  long-distance 
radio  communication  “nature’s  bounty”  to  man  in  con¬ 
fining  the  ether  waves  to  a  comparatively  shallow  envel¬ 
ope  about  the  earth,  rather  than  radiating  them  into 
space.  Without  this  circumstance  it  is  probable  that  this 
remarkable  new  means  of  interchange  across  the  ocean 
would  not  be  possible.  It  is  not  so  long  since  electrical 
engineers  assembled  in  a  somewhat  similar  meeting  to 
celebrate  successful  telephonic  communication  across  our 
continent.  What  will  be  celebrated  next  ?  It  is  no  great 
stretch  of  imagination — it  is  in  fact  a  reasonably  cer¬ 
tain  bet — that  very  soon  men  will  not  only  hear  one 
another  in  joint  meeting  across  the  Atlantic  but  will  look 
into  one  another’s  faces  as  they  speak. 

When  joint  sessions  of  such  widely  separated  gather¬ 
ings  are  extensively  feasible  what  a  w'onderful  power 
will  be  available  for  removing  the  misunderstandings 
that  now  result  in  international  friction  and  constantly 
tend  to  cause  war ! 

♦  ♦  ♦  ♦ 

The  Significance  of  the 
Harvard  Advertising  Award 

Award  of  the  Harvard  medal  last  week  to  James 
.H.  McGraw,  publisher  of  the  Electrical  World, 
“for  distinguished  contemiwrary  service  to  advertising” 
should  lie  of  more  than  passing  interest  to  electrical  men. 
True,  the  electrical  industry  has  never  ranked  among  the 
larger  employers  of  advertising,  as  a  glance  at  the  popular 
magazines  of  the  day  will  attest.  The  romantic  records 
of  advertising  have  been  written  for  the  most  part  in 
terms  of  those  commodities  that  have  battled  their  way 
into  the  public  fancy  through  spirited  competitive  selling, 
while  electricity  has  prospered  so  far  largely  by  the  in¬ 
herent  appeal  of  this  new'  service  that  has  offered  man  so 
many  obvious  benefits  not  otherwise  obtainable. 

But  electrical  men  are  passing  now  into  a  new  era  in 
which  their  minds  will  more  and  more  turn  to  the  arts  of 
marketing,  among  which  that  printed  salesmanship  called 
advertising  is  so  important.  Fortunate  it  is  that  so  much 
knowledge  has  been  amassed  in  the  advertising  experi¬ 
ence  of  other  fields  within  the  last  two  decades.  With 
its  period  of  growth  by  the  accumulation  of  customers 
drawing  to  a  close,  the  electrical  industry  now  enters  the 
marketplace  to  joust  for  a  larger  share  of  the  consumer’s 
dollar.  In  the  modern  practices  of  advertising  it  will  find 
a  sturdy  shield  and  a  well-tried  lance  ready  to  hand. 

Mr.  McGraw  has  been  a  pioneer  in  the  development  of 
the  art  of  advertising  in  the  electrical  industry  from  the 
time  that  he  acquired  the  Electrical  World,  back  in 
1899.  The  industry  then  consisted  of  an  unrelated  and 
scattered  group  of  small  shops,  factories  and  power 
houses.  His  fourteen  publications  have  been  a  progres¬ 
sive  force  in  many  industries.  They  have  worked  for  the 
elimination  of  unethical  and  uneconomic  practices.  By 
the  study  of  industry’s  buying  habits  and  the  effective 
forms  of  marketing  organization  needed  for  industrial 
products  they  have  done  much  to  clarify  industry’s  own 
appreciation  of  the  requirements  of  industrial  marketing, 
as  contrasted  with  the  development  of  sales  to  the  private 
consumer.  It  was  for  his  leadership  in  this  creative 
service  that  the  Harvard  medal  was  awarded  to  Mr. 
McGraw. 
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XPERIENCES  with 


Interconnection 

A 

Major  Topic 


Institute 

Convention 


-I— /  interchange  in  the  Southeast, 
in  Pennsylvania-New  Jersey,  in  the 
Chicago  district  and  on  the  Pacific 
Coast  constituted  the  subject  of  an 
extensive  symposium  before  the 
A.I.E.E.  last  week  and  are  pre- 
ented  in  this  issue.  East  Point  sub¬ 
station,  near  Atlanta,  serving  as 
the  junction  point  for  tie-lines  from 
systems  contiguous  to  the  Georgia 
Power  Company,  is  shown  in  part 
above.  To  the  left  are  river-cross¬ 
ing  towers  for  the  220-kv.  lines  con¬ 
necting  Conowingo  hydro-electric 
development  with  the  Pennsylvania- 
New  Jersey  interconnection  loop. 
A  recent  view  of  the  Cono¬ 
wingo  plant  of  the  Philadelphia 
Electric  Company  is  below. 


J-^A. 
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A-I-E-E-  Winter  Convention 

in  New  York 


Measured  by  attendance,  the 
communication  session  of  the 
winter  convention  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers,  held 
in  New  York  City,  Feb.  13-17,  was  the 
most  popular,  due  undoubtedly  to  the  joint 
session  with  the  British  Institution  of 
Electrical  Engineers  conducted  by  means 
of  transatlantic  radio  telephony. 

EYom  a  purely  technical  point  of  view, 
however,  the  symposium  on  interconnec¬ 
tion  experiences  really  commanded  the 
most  attention,  so  that  very  lengthy  ex¬ 
cerpts  from  the  papers  are  presented  on 
pages  403  to  409,  while  the  high  points  of 


the  discussion  may  be  found  on  page  396. 
The  interest  at  other  sessions  centered 
chiefly  around  dielectric  and  lightning 
studies,  automatic  and  supervisory  control, 
automatic  synchronizing  and  improve¬ 
ments  in  turbo-generators.  Abstracts  of 
all  the  papers  are  presented  in  this  issue, 
as  are  also  the  major  points  developed  in 
the  ensuing  discussions. 

The  ceremony  at  which  the  Edison  and 
John  Fritz  medals  were  presented  to 
'  Dr.  W.  D.  Coolidge  and  Gen.  J.  J.  Carty 
respectively  and  the  customary  dinner 
dance  at  the  Astor  constituted  two  of  the 
formal  occasions. 


Control,  Protective  Equipment  and  Substations 


Protection  of  Supervisory  Control 
Lines  Against  Overvoltage 

Edward  Beck,  Westinghouse  Electric 
&  Manufacturing  Company. 

Supervisory  control  lines  used  in  the 
remote  or  automatic  control  of  electric 
plants  are  subject  to  overvoltages  dangerous 
to  insulation  and  to  operators.  These  over¬ 
voltages  may  be  caused  by  lightning,  crosses 
with  the  power  lines,  or  induction  from 
Aem.  Cables  with  grounded  sheaths  are 
immune  to  disturbances  caused  by  lightning 
or  other  electrostatic  induction,  and  are 
more  or  less  safe  from  crosses.  However, 
the  ordinary  cable  is  still  subject  to  high 
voltages  by  electromagnetic  induction  when 
a  fault  occurs  on  the  power  line  in  which 
it  is  included. 

Even  if  apparatus  locations  are  protected, 
high  voltages  may  occur  along  the  line 
and  cause  cable  failure  unless  the  cable  is 
protected  at  intervals.  Discharge  currents 
of  the  order  of  50  amp.  for  two  seconds 
can  be  handled  by  a  spark  gap  inclosed  in 
argon  under  less  than  atmospheric  pres¬ 
sure.  Specially  made  cables  will  shield 
the  line  against  extraneous  disturbances. 

V acimn-Tube  Synchronising 
Equipment 

T.  A.  E.  Belt  and  N.  Hoard,  General 
Electric  Company. 

f’otential  from  high-voltage  circuits  is 
Warned  by  means  of  capacitance  trans- 
lormers.  This  potential  is  applied  to  the 
grid  circuit  of  vacuum-tube  amplifiers,  the 
output  from  which  drives  a  rotating  type 
of  s^chronoscope.  Thus  the  vacuum-tube 
synchronizing  equipment  makes  unneces- 
costly  high-voltage  transformers, 
which  have  been  almost  universally  used 
tor  synchronizing  in  the  past.  The  capac- 
Jwce  transformer  does  not  affect  the 
electrical  characteristics  or  functioning  of 
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the  high-voltage  bushing  in  which  it  is 
mounted.  The  ratio  is  constant  under 
changes  in  weather  conditions.  The  ratio 
of  the  capacitance  transformer  is  not 
affected  by  voltage  change  of  the  system; 
it  changes  with  decrease  in  shunt  resist¬ 
ance,  but  is  negligible  with  a  decrease  in 
resistance  down  to  300,000  ohms.  The 
normal  leakage  resistance  of  the  capaci¬ 
tance  transformer  is  approximately  100 
megohms,  and  therefore  the  ratio,  which 
is  0.05  per  cent  at  50  cycles  and  0.04  per 
cent  at  70  cycles,  may  be  considered  inde¬ 
pendent  of  frequency.  The  phase-angle 
shift  changes  slightly  with  change  in  fre¬ 
quency,  being  2.75  deg.  at  60  cycles,  2.4 
deg.  at  70  cycles  and  3.3  deg.  at  50  cycles 
with  a  600,()00-ohm  shunt  resistance. 


Automatic  Control  of  Edison 
Systems 

O.  J.  Rotty,  Union  Electric  Light  & 
Power  Company,  and  E.  L.  Hough, 
General  Electric  Company 

The  St.  Charles  Street  substation  of  the 
Union  Electric  Light  &  Power  Company 
has  been  operating  fully  automatic  for 
somewhat  over  a  year  very  successfully. 
In  practically  every  case  of  system  dis¬ 
turbance  the  automatic  control  appeared  to 
function  correctly.  In  one  case  particu¬ 
larly,  when  the  Keokuk  transmission  cir¬ 
cuits  were  completely  disabled  by  a  tornado 
and  the  load  thus  released  was  suddenly 
thrown  on  the  steam  plants,  this  control 
gear  operated  admirably  over  a  wide  range 
of  frequency  and  alternating-current  volt¬ 
age  and  through  severe  direct-current  load 
fluctuations  until  the  system  was  again 
stabilized.  At  the  time  of  the  disastrous 
tornado  of  Sept.  29,  1927,  none  of  the  ma¬ 
chines  at  St.  Charles  Street  even  dropped 
its  load,  although  the  a.-c.  system  was  sub¬ 
jected  to  many  severe  short  circuits  and 
grounds.  Increasingly  complicated  opera¬ 


tions  will  be  controlled  automatically  with 
still  greater  reliability  in  the  future,  accord¬ 
ing  to  the  authors. 

Lightning  Experience 

Philip  Sporn,  American  Gas  &  Elec¬ 
tric  Company. 

Performance  of  different  sections  of 
132-kv.  line  reduced  to  a  common  basis, 
changes  in  tower  design,  work  done  to  re¬ 
duce  lightning  troubles  at  stations  and 

efficacy  of  ground  wire  are  related  by  the 
author.  An  extensive  excerpt  will  be  found 
on  page  411. 

Use  of  Condenser-Type  Bushing  in 
Synchronising 

E.  E.  Spracklen,  Ohio  Public  Service 
Company;  D.  E.  Marshall  and 
P.  O.  Langguth,  Westinghouse 
Electric  &  Manufacturing  Company. 

Describes  apparatus  recently  developed 
for  utilizing  the  charging  current  of  a  con¬ 
denser  bushing  in  operating  a  synchro¬ 
scope.  Operating  data  are  given  covering 
different  conditions  of  frequency,  voltage, 
etc.  The  voltage  characteristic  is  prac¬ 

tically  a  straight  line  regardless  of  burden. 
Phase-angle  error  is  practically  constant 
with  variation  in  line  voltage.  Practically 
constant  ratio  is  obtained  for  a  given  fre¬ 
quency.  The  more  resistive  secondary 
burdens  flatten  out  the  voltage-frequency 
performance.  The  power  factor  of  the  bur¬ 
den  appears  to  have  little  effect  on  voltage 
performance,  however  power-factor  ch^ge 
affects  the  frequency-voltage  characteristic. 
The  phase-angle  variation  with  temperature 
change  is  negligible.  The  voltage  variation 
amounts  to  2J  per  cent  for  a  burden  of 
15-volt-amp.  at  50  and  60  cycles.  Although 
considerable  distortion  is  obtained  in  the 
capacity  circuits,  the  reactor  smooths  out 
all  variations  and  produces  a  very  good 
wave  form  in  the  secondary  current 
through  the  burden.  The  burden  voltage 
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drops  with  change  of  frequency  above  and 
below  rating,  the  change  t^ing  greatest  for 
the  heavier  burdens.  When  two  condenser¬ 
bushing  potential  devices  are  used  for  syn¬ 
chronizing  the  phase-angle  error  with 
change  in  frequency  is  about  2i  deg.  for 
departures  from  rating  of  7i  cycles. 

JUDGING  by  the  amount  of  discus¬ 
sion  at  this  session  the  interest  was 
about  equally  divided  between  protection 
of  supervisory  control  circuits,  lightning 
experience  and  new  substitutes  for  the 
customary  synchroscope  coupling.  Con¬ 
sidering  automatic  control  of  Edison 
systems  in  St.  Louis,  Herman  Bany 
contended  that  removing  the  batteries 
there  indicates  that  automatic  switch¬ 
ing  gives  sufficient  service  reliability. 

H.  L.  Wallau  reported  that  automatic 
selection  of  buses  is  being  employed  with 
the  synchronous  converters  in  the  latest 
Edison  substations  of  Cleveland,  but  that 
no  serious  disturbance  has  occurred  to 
test  their  functioning. 

Opening  the  discussion  on  supervisory 
control  protection,  V.  Boyd  referred  to 
an  installation  in  Ontario  of  two  control 
cables  paralleling  44-kv.  lines  about  3 
miles  in  which  effective  protection  has 
been  afforded  by  grounding  each  super¬ 
visory  conductor  through  the  primary 
of  a  transformer  the  secondary  of  which 
is  connected  to  a  supervisory  equipment. 

Chester  Lichtenberg,  pointing  out 
that  the  success  of  supervisory  control 
is  predicated  on  continuous  availability, 
declared  that  insulating  transformers 
must  be  used  when  direct-current  im¬ 
pulse  and  holding-coil  currents  are  used 
on  supervisory  conductors  paralleling 
high-tension  lines.  Choke  coils  will 
check  electromagnetic  disturbances  and 
lightning  arresters  must  be  self-restor¬ 
ing.  Power  lines  using  carrier  current 
for  supervisory  control  have  been  pro¬ 
tected  on  the  Chicago  South  Shore  Rail¬ 
road  by  using  pellet-type  arresters,  high- 
tension  fuses  and  drainage  coils. 

C.  Antoniono  warned  against  the 
danger  of  power  lines  coming  in  con¬ 
tact  with  the  lead  sheath  of  supervisory 
cables,  saying  that  the  reliability  of 
supervisory  control  is  even  more  impor¬ 
tant  than  that  of  communication.  A 
supervisory  control  line  on  the  Chicago. 
North  Shore  &  Milwaukee  Railroad 
composed  of  both  cable  and  aerial  con¬ 
ductors  and  paralleling  both  2,300  and 
132, 000- volt  lines  is  protected  by  period¬ 
ically  spaced  lightning  arresters  on  the 
exposed  sections,  at  each  end  of  the 


cable,  and  by  fuses  in  each  circuit. 
Lightning  has  been  found  to  cause  most 
of  the  troubles  experienced. 

Alfred  Herz  declared  that  pilot-wire 
systems  must  also  be  protected  against 
lightning.  Mr.  Beck,  the  author  of  a 
paper,  closed  by  emphasizing  the  need 
of  making  ground  resistance  as  low  as 
economical. 


cannot  be  compared  on  a  simple  unit 
basis  without  taking  into  account  clear¬ 
ances,  intensity  of  storms,  etc.  Ground 
wires,  he  declared,  reduce  the  stored 
potential  in  the  protected  conductors  30 
to  40  per  cent,  so  that  the  effect  of  a 
disturbance  may  spread  farther  beyond 
its  sources  than  in  the  case  where  the 
stored  potential  is  of  great  enough  mag¬ 
nitude  to  dissipate  itself  rapidly  through 
corona  loss.  Curves  were  presented  in¬ 
dicating  the  relation  between  induced 
voltage  and  distances  from  disturbances 
with  and  without  ground  wires. 

H.  B.  Vincent  expressed  the  opinion 
that  it  would  be  interesting  to  hear  how 
well  arc-protecting  devices  guard  insula¬ 
tors  during  surges;  disturbances  may 
never  interrupt  service  and  still  damage 
porcelain. 

Closing  the  discussion  on  lightning 
experiences,  Mr.  Sporn  advised  that  the 
U.  S.  Weather  Bureau  has  discontinued 
recording  the  frequency  of  lightning 
storms  because  it  has  found  that  new 
records  merely  corroborate  what  years 
of  collected  data  have  indicated.  Con¬ 
sequently,  utility  operators  can  learn 
much  about  lightning  in  their  territories 
by  examining  past  lightning  records  of 
the  bureau.  In  determining  the  causes 


TWO  TYPES  OF  BUSHING  COU¬ 
PLINGS  FOR  OPERATING  SYN¬ 
CHROSCOPES  ;  ONE  REQUIRING 
VACUUM  TUBES  (BELT  AND 
hoard)  and  the  other  NEEDING 
NONE  (SPRACKLEN,  MARSHALL 
AND  LANGGUTH) 


\\\  A.  Kates  declared  that  reputed 
effectiveness  of  arc-protecting  devices 
is  often  minimized  by  the  fact  that 
there  has  not  been  sufficient  segregation 
of  the  supporting  data  to  make  the  con¬ 
clusions  convincing.  Too  infrequently 
are  data  collected  on  frequency  and  in¬ 
tensity  of  electrical  storms  and  the  basis 
for  determining  causes  of  outages  is 
often  superficial. 

A.  O.  Austin  submitted  a  discussion 
of  some  length,  commenting  chiefly  on 
the  value  of  ground  wires.  He  also 
emphasized  that  performances  of  lines 


of  outages,  the  speaker  pointed  out  that 
logs  of  interruptions  are  checked  against 
relay  records  before  deciding  whether 
the  cause  of  interruption  was  as  indi¬ 
cated.  Klydonograph  records  have  in¬ 
dicated  that  no  insulators  designed  for 
1,100,000  volts  flashover  will  break  down 
as  low  as  400,000  volts  even  with  oscil¬ 
latory  wave  fronts  such  as  suggested 
by  Mr.  Austin.  Some  grounding  points 
on  lines  have  been  omitted  with  very 
satisfactory  results,  although  the  omis¬ 
sions  were  made  for  economy  and  not 
for  the  reasons  suggested  by  Mr.  Austin. 


PORTION  OF  LOADI.NG  S3QUS.NCE  CSART  FOR  ST.  CHARLES  STREET  SUBSTATION  (ROTTY  AND  HOUGH) 


Load  on  Machine  (.Amp.  at 

1  Load  on  Machine  (amp.  at 

2$0  Volts) 

Total  Ivoad 

Operating  condition 

250  Volte) 

Total  Load 

Operating  condition 

No.  8 

No.  12 

No.  II 

No.  7 

on  Station 

No.  8 

No.  12 

No.  II 

No.  7 

on  Station 

1000 

0 

0 

0 

1,000 

Minimum  load 

9000 

7200 

7200 

7400 

30,800 

Maximum  load 

Load  increases 

Load  decreases 

8400 

0 

0 

0 

8,400 

No.  8  gives  signal  to  start 

9000 

7200 

3000 

7400 

26,000 

Before  No.  1 1  decalibrates 

No.  12 

No.  12  .  , 

7000 

1400 

0 

0 

8,400 

After  No.  12  is  on 

9000 

5200 

5000 

7400 

26,600 

After  No.  1 1  decahbratss 

Load  increases 

No.  12 

7000 

6300 

0 

0 

13,300 

Before  No.  12  recalibrates 

s 

Load  decreases  , 

No.  8 

9000 

5200 

1000 

7400 

22,600 

No.  II  gives  signal  to  snut 

9000 

4300 

0 

0 

13,300 

After  Nj.  12  recalibrates 

down  No.  7 

No.  8 

9000 

7200 

5400 

1000 

22,600 

No.  7  reduces  load,  ;'repar» 

9000 

6800 

0 

0 

15,800 

No.  12  gives  signal  to  start 

tory  to  timing  off 

No.  II 

9000 

7200 

6400 

0 

22,600 

After  No.  7  is  off 

Etc.  up  to 

Etc.  down  to 

9000 

7200 

7200 

7400 

30,080 

Maximum  load 

1000 

0 

0 

0 

1,000 

Minimum  load 
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Grading  rings  on  132-kva.  insulators 
have  not  been  found  to  increase  their 
flashover  value,  but  arc-protection  de¬ 
vices  have  greatly  avoided  burning  and 
breaking  of  the  porcelain. 

Because  of  the  lateness  of  the  hour 
very  little  opportunity  was  afforded  for 
discussions '  on  the  new  synchronizing 
equipment.  E.  D.  W.  Eby  announced 
that  the  vacuum-tube  synchronizing  de¬ 
vice  is  being  compared  with  the  ordinary 
synchroscope  on  a  110-kv.  system  to 
ascertain  the  relative  accuracies. 

Mr.  Lund  reported  that  the  Metro¬ 
politan  Edison  Company  has  had  very 

Electrophysics 

Surge  Itnpulse  Breakdown  of  Air 

J.  J.  Tchiok,  Westinghouse  Electric  & 
Manufacturing  Company 

Describes  a  phenomenon  used  to  study 
the  development  of  high-voltage  spark- 
over.  It  has  been  found  that  if  a  voltage 
whicli  is  more  than  sufficient  to  cause 
breadown  of  a  sphere-gap  is  applied  and 
then  very  quickly  reduced  to  a  low  value 
luminous  streamers  are  produced  instead  of 
the  usual  intense  spark.  These  streamers, 
which  represent  the  intermediate  stage  be¬ 
tween  the  initiation  of  and  actual  flashover 
can  be  recorded  c«i  a  photographic  plate  by 
the  use  of  a  quartz  lens.  The  effect  on 
time  lag  of  flashover,  with  special  reference 
to  the  state  of  ionization  of  the  gas  pre¬ 
vious  to  flashover,  is  also  discussed.  This 
method  of  “suppressed  discharge”  has  also 
been  used  to  determine  the  electrostatic  field 
around  insulators  and  between  electrodes  of 
various  shapes. 

Approximate  Solution  for  Highly 
Oscillatory  Networks 

E.  A.  Guillemin,  Massachusetts  Insti¬ 
tute  of  Technology 

The  general  solution  for  the  slightly 
damped  network  is  expressed  in  terms  of 
the  undamped  solution  by  means  of  series 
expansions.  The  first  part  of  the  paper 
gives  a  method  for  evaluating  the  complex 
roots  of  the  determinantal  equation,  and 
the  second  part  shows  how  the  expansions 
of  the  first  part  may  be  correlated  with 
the  Heaviside  formula  to  form  the  com¬ 
plete  approximate  solution.  An  example 
illustrates  the  application  to  a  simple  net¬ 
work. 

Boltsmann-Hopkinson  Superposition 
Applied  to  Dielectrics 

F.  D.  Murnaghan,  John  Hopkins 
University 

This  paper  shows  that  the  principle’  of 
superposition  is  a  necessary  consequence 
of  Ma.'iwell’s  theory.  It  goes  somewhat 
further  and  shows  that  the  principle  is 
valid  for  any  theory  which  leads  to  a  sys- 
fcni  of  linear  differential  equations  with 
constant  coefficients. 

Influcv.ce  of  Internal  Vacua  and 
louhation  on  Cable  Life 

Ai.kxander  Smouroff  and  Leo 
Mashkileison,  Electrochemical  In¬ 
stitute  of  Leningrad,  Russia 

results  of  research  show 
mat  internal  vacua  of  the  order  of  350-400 
nim.  of  mercury  may  appear  in  a  cable 


good  experience  with  vacuum-tube  syn¬ 
chronizing,  even  when  the  capacitance 
transformer  bushing  flashed  over  due  to 
lightning.  The  apparatus  is  rather  com¬ 
plicated  but  very  reliable,  he  commented. 

Mr.  Langguth  suggested  four  general 
uses  for  the  new  condenser  type  bush¬ 
ing  :  Synchroscope,  frequency  meters, 
voltmeters  and  relaying. 

Mr.  Marshall  pointed  out  that 
a  synchroscope  can  be  connected  with 
this  bushing  and  operated  without  any 
intervening  apparatus  except  a  trans¬ 
former,  reactance,  capacitance  and  a 
spark  gap. 


and  Dielectrics 

under  the  influence  of  temperature  changes 
and  ionization  of  air,  noticeably  lowering 
the  life  of  the  cable.  To  prevent  the  dan¬ 
gerous  effect  of  internal  vacua  the  follow¬ 
ing  recommendations  are  made:  (a)  Use 
of  chemically  stable  compounds;  (b)  ar¬ 
rangement  of  ducts  within  the  cable  to 
maintain  atmospheric  pressure;  (c)  pump¬ 
ing  of  dry  air  through  ducts  in  cable  to 
maintain  a  pressure  higher  than  atmos¬ 
phere  ;  (d)  filling  a  cable  with  transformer 
oil  under  pressure  to  compensate  volume 
changes  of  air  in  cable. 

The  Earth’s  Electric  Charge 

W.  F.  G.  Swann,  Director  of  Bartol 
Research  Foundation,  Franklin  In¬ 
stitute. 

A  new  theory  to  account  for  the  earth’s 
magnetic  charge  was  offered  in  this  lecture. 
It  was  suggested  that  a  slow  death  of 
positive  electricity  might  be  taking  place 
on  earth,  leaving  an  excess  of  negative 
electricity  to  cause  the  earth’s  electrical 
charge  under  the  influence  of  rotation.  This 
idea  may  be  incorporated  in  a  consistent 
scheme  of  electrodynamics  and  at  the  same 
time  provide  an  explanation  of  the  earth’s 
magnetic  field.  The  theory  suggests  a 
possible  origin  for  the  known  magnetic 
field  for  sun  spots,  and  according  to  one 
interpretation,  the  velocity  of  matter  in  the 
sun  spots  need  be  no  greater  than  about 
80  km.  per  second  in  order  to  provide  for 
the  magnetic  activity  which  they  exhibit. 
It  appears  that  the  replenishment  of  the 
earth’s  charge  could  be  accounted  for  satis¬ 
factorily  by  supposing  that  each  cubic  centi¬ 
meter  of  the  atmosphere  supplies  three  elec¬ 
trons  per  cubic  centimeter  per  second,  and 
that  these  electrons  are  of  such  speed  that 
they  can  travel  a  distance  of  9  m.  in  air 
without  absorption. 

SUPPLEMENTING  Mr.  Torok’s 

paper,  C.  L.  Fortescue  explained  that 
the  streamers  in  the  sphere  gap  were  due 
to  molecular  dissociation  of  the  air.  He 
mentioned  that  all  severe  lightning  dis¬ 
charges  may  be  considered  to  be  of  the 
negative-cloud  type. 

J.  Slepian  added  that  the  slowness  of 
ions  returning  to  the  cathode,  in  the  case 
of  sphere-gap  discharge,  constitutes  a 
fundamental  difficulty  in  applying  the 
Townsend  theory  and  that  the  single 
passage  of  the  initiatory  electron  is  suffi¬ 
cient  to  cause  breakdown,  the  trail  being 
highly  conducting. 

F.  W.  Peek,  Jr.,  concluded,  as  a  re¬ 
sult  of  early  investigations,  that  time 
lag  is  not  a  constant,  but  depends  upon 
the  rate  of  voltage  rise  and  that  spark- 
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over  voltage  is  different  for  lightning, 
needle-point  and  sphere-gap  conditions. 
He  reported  that  lightning  surges 
always  cascade  over  insulator  strings, 
while  60-cycle  impulses  may  or  may  not 
do  so,  the  latter  being  automatically 
dissipated  by  the  corona  due  to  gradual 
application  of  potential.  Horn  gaps  are 
not  considered  to  increase  spark-over 
voltages,  although  arcing  rings  may 
do  so. 

Considering  the  paper  on  cable  life, 
William  Del  Mar  suggested  that  the 


CHANGE  OF  VACUUM  AND  POWER  FACTOR  AS 
RESULT  OF  PROLONGED  LIFE  TEST 
(smouroff  AND  MASHKILEISON) 

(I)  Power  factor;  (II)  observed  vacua; 
(III)  vacua  corrected  for  parasitical  vol¬ 
umes. 

ability  of  a  cable  to  absorb  large  quan¬ 
tities  of  oil  from  reservoir  joints  is 
possibly  a  heat -cycle  action  in  which  the 
expanding  oil  deforms  the  sheath  but 
on  cooling  leaves  voids,  which  are  g^rad- 
ually  filled  by  capillary  action  from  the 
reservoir  supply.  The  cables  used  by 
Smouroff  and  Mashkileison  were  judged 
to  have  been  low-life  specimens,  differ¬ 
ing  considerably  from  American  mate¬ 
rials. 

C.  L.  Dawes  cited  four  experimentc.1 
parameters  to  be  considered:  Voltage, 
frequency,  thickness  of  air  space,  and 
pressure.  He  declared  that  it  is  incor¬ 
rect  to  “assume  the  loss  angle  of  the 
dielectric  proper  (without  air)  to  have 


ELECTROSTATIC  FIELD  AS  MODIFIED  BY 
ELLIPTICAL  RINGS  (tOROK) 


a  constant  value  and  neglect  the  small 
variations  of  cable  capacity  with  in¬ 
crease  of  voltage.” 

W.  F.  Davidson  pointed  out  that  the 
arrangement  used  by  the  authors  for 
the  test  terminal  permits  the  cable  to 
pick  up  stray  charges  and  possibly  influ¬ 
ences  the  results. 

E.  H.  Salter  suggested  that  the  qual¬ 
ity  of  cable  used  by  the  authors  was 
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apparently  inferior  to  standard  Amer¬ 
ican  products,  judging  from  the  results 
obtained.  He  also  added  that  forcing 
air  into  and  out  of  the  cable  specimens 
produces  misleading  effects,  as  in  in¬ 
stalled  cables  the  quantity  of  air  is 
unvarying,  although  the  pressure 
changes  with  the  heat  cycles. 

L.  H.  Coni  in  observed  that  the  flat 
characteristics  obtained  in  the  prolonged 
life  test  were  due  in  part  to  the  air  path 
produced  in  connecting  the  manometer 
and  that  the  indicated  results  were 
caused  by  the  using  up  of  the  oxygen 
content.  Chemically  stable  compounds 
are  necessary,  declared  the  speaker,  only 
to  resist  oxidation.  The  use  of  trans¬ 
former  oil  was  discounted  for  cable 
impregnation,  as  light  oil,  due  to  low 
reservoir  pressures  and  rapid  losses,  will 
not  prevent  void  formation  even  at 
short  distances  from  the  joint. 

E.  S.  Lee  contended  that  pressures 
in  cables  above  atmospheric  were  con¬ 
ducive  to  long  life,  while  those  below 
atmospheric  have  the  opposite  effect, 
according  to  power-factor  curves. 

R.  J.  Wiseman  added  that  full  satura¬ 
tion  is  desirable  and  suggested  alternate 
high  and  low  pressure  reservoir  joints 
so  that  air  can  be  forced  to  low  pressure 
points  and  to  maintain  saturation. 


Interconnection  and 

Progress  and  Problems  of  Intercon¬ 
nection  in  Southeastern  States 

W.  E.  Mitchell,  Georgia  Power  Com¬ 
pany. 

Interconnection  and  Power  Develop¬ 
ment  in  Chicago  District 

H.  B.  Gear,  Commonwealth  Edison 
Company. 

Conowingo  and  Philadelphia,  with 
Reference  to  Interconnection 

The  late  W.  C.  L.  Eclin,  Philadelphia 
Electric  Company. 

Aspects  of  Pacific  Coast  Intercon¬ 
nections 

P.  M.  Downing,  Pacific  Gas  &  Elec¬ 
tric  Company. 

Experiences  with  interconnec¬ 
tion  in  the  Middle  Atlantic  States, 
Southeast,  Chicago  district  and  Pacific 
Coast  were  ably  presented  by  the  au¬ 
thors  indicated  above,  whose  papers  are 
abstracted  quite  extensively  on  page  403 
of  this  issue.  To  make  the  discussion 
still  more  embracive  of  the  subject  as 
well  as  of  the  talent  in  the  electrical 
field,  nine  well-known  men  in  the  utility 
field  were  called  upon. 

Charles  L.  Edgar  contended  that  load 
dispatching  is  the  heart  of  successful 
interconnected  operation.  Executive  as 
well  as  engineering  problems  must  be 
solved.  Interruptions  from  lightning 
and  switch  or  insulator  failure  are  to 
be  expected  until  more  study  is  given 
to  minimizing  the  disturbances  caused 
thereby.  Spectacular  interconnections 
like  the  Chicago-Boston-Pensacola  tie 


Commenting  upon  Prof.  Murnaghan’s 
paper,  V.  Bush  declared  that  the  prin¬ 
ciple  of  superposition  depends  upon  the 
validity  of  the  assumption  that  each 
increment  has  the  same  fundamental 
characteristics. 

E.  R.  Le  Ghait  stated  that  a  close 
study  of  apparent  contradictions  in  the 
theorem  may  lead  to  new  light  on  the 
materials  involved. 

O.  G.  Marti  showed  that  the  principle 
of  superposition  does  not  hold  unless 
tho  linear  relation  between  time  and 
quantities  is  not  exceeded. 

J.  Slepian  felt  that  undue  prominence 
has  been  given  to  Maxwell’s  theorem 
of  dielectrics  and  that  if  small  enough 
voltages  are  used  the  quantities  will  ap¬ 
pear  to  be  linear.  Dr.  Slepian  added 
that  many  a  memoir  on  the  mathematics 
of  physics  is  vacuous  of  physics  and, 
so  far  as  the  principle  is  concerned, 
expressed  extreme  skepticism  on  the 
value  of  the  principle  of  superposition 
for  obtaining  further  knowledge  regard¬ 
ing  dielectrics. 

V.  Karapetoff,  the  chairman,  added 
that  the  situation  was  “macrocosmo- 
morphic” ;  that  is,  built  like  the  big  world 
— in  which  the  viewpoint  of  finding  the 
unknown  in  terms  of  the  familiarly  sur¬ 
rounding  is  evidenced. 

Power  Development 

are  merely  demonstrations  of  the  feas¬ 
ibility  of  parallel  operation  and  pos¬ 
sibility  of  exchanging  energy  between 
adjacent  systems.  But  many  tie  lines 
have  inadequate  capacity  for  great  trans¬ 
fer  of  power.  Electrical  interconnec¬ 
tion,  like  the  Lincoln  Highway,  merely 
permits  transport  between  adjacent 


cities  or  territories  and  is  not  intended 
primarily  for  through  transport. 

A.  C.  Marshall  pointed  out  that  the 
chief  benefits  of  interconnection  come 
from  diversity  of  various  kinds:  Diver¬ 
sity  of  daily  and  annual  load,  generator 
capacity,  latitude  and  longitude,  con¬ 
struction  programs,  population,  habits 
of  living,  industry,  etc.  Therefore  it  is 
impossible  to  imagine  two  systems  which 
have  identical  characteristics;  so  the 
value  of  interconnection  is  widespread. 


Executives  are  chiefly  interested  in  in¬ 
terchange  agreements  that  will  not  re¬ 
quire  a  Philadelphia  lawyer  and  a 
Schenectady  engineer  to  interpret. 

James  Lyman  reported  that  sixteen 
years  experience  with  interconnection 
in  the  Middle  West  had  shown  that 
voltages  which  were  once  considered 
adequate  had  to  be  increased  to  as  high 
as  132  kv.  A  map  of  the  66  to  140-kv. 
lines  in  the  Great  Lakes  region  tells 
an  entirely  different  story  than  a  map 
of  all  the  lines.  Plots  of  132-kv.  line 
characteristics  show  that  power  factor 
influences  decidedly  the  kilowatt-miles 
that  can  be  transmitted.  Ground  wires 
and  insulator  shielding  rings  have  been 
found  to  reduce  interruptions  consider¬ 
ably.  Tie  lines  rated  at  132  kv.  and 
50  to  60,000  kva.  per  circuit  have  been 
found  adequate  for  the  Middle  West. 
Among  the  possible  advantages  of  inter¬ 
connection  recited  were:  Availability  of 
power  to  markets,  favorable  location  of 
plants,  load  factor  due  to  diversity, 
necessity  of  less  generating  capacity  and 
reserve,  increased  reliability,  staggered 
construction,  normal  and  emergency 
exchanges  of  power. 

Financing  of  interconnection  is  no 
kindergarten  problem,  declared  Farley 
Osgood.  Large  investments  are  needed 
years  in  advance  of  the  full  income 
expected.  Most  rugged  construction  is 
essential  to  reliability  of  interconnection 
service  and  avoidance  of  duplicated  ex¬ 
pense.  He  cautioned  his  audience  to 
design  tie  lines  for  high  voltages  ini¬ 
tially  so  that  they  will  not  have  to  be 
scrapped  for  higher  voltages.  Rotary 
condensers  were  recommended  on  the 
customers’  premises  and  favorable  rates 
were  urged  to  encourage  their  purchase 
by  customers.  Elimina¬ 
tion  of  solid  ties  was 
suggested  as  a  means  of 
avoiding  severe  inter¬ 
ruptions.  High-voltage 
cable  is  greatly  needed 
in  congested  territories. 
Every  possible  record¬ 
ing  device  w’hich  will 
enable  studying  experi¬ 
ences  under  abnormal 
conditions  are  desirable, 
as  infallible  data  consti¬ 
tute  the  only  guide  to 
proper  procedure.  “Let 
no  argument  remove 
any  appropriation  there¬ 
for  from  the  budget,’’  he 
urged. 

Interstate  transmission 
involves  legal  and  polit¬ 
ical  aspects,  declared 
E.  C.  Stone,  that  every  engineer  should 
recognize  if  he  is  to  develop  intercon¬ 
nection  unhindered.  The  chief  trouble 
lies  in  the  inability  of  laymen  to  distin¬ 
guish  electric  services  from  other  util¬ 
ity  services,  largely  because  the 
kilowatt-hour  cannot  be  traced  in  its 
course.  While  only  9  per  cent  of  the 
energy  generated  crosses  state  boun¬ 
daries,  hindrance  of  interstate  trans¬ 
mission  will  curtail  its  use  by  utilities 
to  the  detriment  of  the  public. 
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L.  W.  \V.  Morrow  corroborated  the 
9  per  cent  figure  for  interstate  trans¬ 
mission  and  pointed  out  that  26  per 
cent  of  that  transmission  involves  no 
change  in  ownership  and  that  16  per 
cent  is  interchange  energy  as  compared 
with  regular  supply.  The  leading  states 
in  export  and  import  of  power  have  un¬ 
usually  large  power  plants  and  markets 
respectively.  There  is  no  reason  to 
expect  as  great  a  growth  in  interstate 
transmission  as  in  total  energy  growth. 

All  large  water  powers  will  soon  be 
developed,  declared  W.  S.  Lee,  who  con 
tended  that  markets  should  be  served 
from  the  nearest  power  sources  for 
economy.  To  fulfill  their  obligations  to 
the  public  utilities  will  build  water 
power  where  available  and  intersperse 
steam  plants.  Interconnection  was 
favored  only  as  a  means  of  shortening 
transmission  distances  and  not  to  carry 
large  blocks  of  power  long  distances. 

Loose-linkage  interconnection,  ex¬ 
plained  C.  F.  Hirshfeld,  is  to  permit  a 
system  to  separate  readily  when  in 
trouble  and  to  allow  the  parts  to  oper¬ 
ate  independently.  Such  a  system  re¬ 
mains  intact  under  controllable  or  easily 
cleared  troubles,  but  the  portion  in 


which  uncontrollable  trouble  occurs  is 
isolated  and  must  shift  for  itself.  Loose- 
linked  systems  comprise  a  collection  of 
service  areas,  each  of  which  must  become 
self-sustaining  instantly  when  trouble 
arises,  but  which  operate  in  parallel 
normally.  Reserve  is  necessary  to  make 
each  area  self-sustainable,  but  each  area 
does  not  carry  its  own  load  independ¬ 
ently  normally.  The  boundaries  of  the 
service  areas  and  interconnections  are 
not  fixed,  but  are  shiftable  to  permit 
separation  in  an  emergency  with  the 
least  disturbance.  Plants  so  connected 
can  be  operated  for  the  best  combined 
thermal  economy,  but  some  efficiency  is 
sacrificed  as  the  price  of  service  pro¬ 
tection.  Such  operation  requires  a 
higher  degree  of  engineering  and  oper¬ 
ating  skill  than  solid-tie  systems,  it  was 
contended. 

F.  A.  Allner  contended  that  there  are 
advantages  in  interconnection  even  if 
two  systems  have  identical  character¬ 
istics,  which  is  difficult  to  imagine. 
Benefits  come  from  saving  reserve  ca¬ 
pacity,  ability  to  stagger  construction 
and  emergency  exchanges  of  power. 
Hydro  units  can  be  s)mchronized  quicker 
than  steam,  advised  the  speaker. 


Electrical  Machinery 


Reactances  of  Synchronous 

Machines 

R.  H.  Park  and  B.  L.  Robertson, 
General  Electric  Company 

Part  I  treats  those  factors  which  are 
important  to  application  or  operating  engi¬ 
neers  and  to  designers.  Synchronous, 
transient  and  phase-sequence  reactances  are 
defined  and  their  methods  of  test  outlined. 
A  table  is  included  which  gives  the  numeri¬ 
cal  range  of  reactances  for  the  various 
types  of  synchronous  machines.  Part  II 
discusses  the  theoretical  considerations, 
such  as  the  effect  of  external  reactance  on 
negative  phase-sequence  reactance.  Tran¬ 
sient  reactance  is  shown  to  be  the  difference 
between  synchronous  reactance  and  the 
ratio  of  the  mutual  reactance  between 
armature  and  field  and  the  total  field 
reactance.  Calculations  are  included  to 
show  that  the  short-circuit  and  open-circuit 
time  constants  are  related  to  each  other 
in  a  simple  manner. 

Synchronous  Machines — IV 

R.  E.  Doherty  and  C.  A.  Nickle, 
General  Electric  Company 

Four  basic  concepts  underly  the  theory 
presented:  (1)  Characterization  of  the 
machine  by  four  reactance  coefficients,  two 
corresponding  to  the  main  pole  axis,  i.e., 
direct  axis,  and  two  to  the  interpolar 
axis,  i.e.,  quadrature  axis ;  (2)  resolution 
of  flux  and  m.m.f.  waves  traveling  with 
respect  to  the  rotor  into  stationary,  pul¬ 
sating  components  in  line  with  the  direct 
and  quadrature  axes;  (3)  that  the  vari¬ 
able  component  of  armature  inductance 
vanes  between  the  direct  axis  value  and 
the  quadrature  axis  value  as  a  second  har¬ 
monic  function  of  the  electrical  space  angle. 
Fach  quantity  in  equations  is  expressed 
as  a  decimal  fraction  of  “normal”  value. 

Expressions  are  derived  for  the  short- 
9’^cuit  currents  in  the  armature  and  field, 
induced  in  the  open  phase, 
and  for  voltages  across  external  reactances 


in  the  armature  and  field  circuits.  The 
short  circuit  currents  are  expressed  as  the 
sum  of  two  series,  one  of  odd,  the  other 
of  even  harmonics,  in  which  the  magni¬ 
tudes  of  the  harmonics  in  ascending  order 
are  in  geometric  ratio.  It  is  shown  that 
although  voltage  induced  in  the  open  phase 
during  single-phase  short  circuit  may  be 
fifteen  or  twenty  times  normal  in  a  lami¬ 
nated,  cylindrical  rotor  machine  without 
amortisseur  circuits,  it  may  be  only  two 
to  four  times  normal  in  a  salient-pole 
machine.  An  amortisseur  winding  greatly 
reduces  it  in  either  case. 

Calculation  of  Armature  Reactance  of 
Synchronous  Machines 

P.  L,  Alger,  General  Electric  Com¬ 
pany. 

The  author  presents  new  and  simplified 
formulas  for  the  armature  reactance  of 
synchronous  machines  and  compares  the 
results  obtained  with  tests  on  100  machines 
of  various  types.  The  new  formulas  are 
characterized  by  unusual  expressions  for 
the  end  leakage  and  for  the  air  gap  or 
differential  leakage  reactances.  Formulas 
for  zero  phase-sequence  reactances  are 
given.  The  definitions  of  armature  leak¬ 
age  and  armature  reaction  reactances  used 
are  those  proposed  by  Doherty  and  Nickle 
in  1926.  As  a  result  the  leakage  reactance 
has  a  much  smaller  value  than  has  hereto¬ 
fore  been  assigned  to  it,  thus  requiring  a 
rather  fundamental  revision  of  the  ordi¬ 
nary  conceptions  of  the  flux  densities 
existing  in  the  various  parts  of  a  loaded 
synchronous  machine. 

The  Thermal  Volume  Meter 

C.  J.  Fechheimer  and  G.  W.  Penney, 
Westinghouse  Electric  &  Manufac¬ 
turing  Company. 

A  development  of  the  original  device 
of  Professor  Thomas.  The  principle  in¬ 
volved  is  that  of  raising  the  temperature 
of  a  gas  by  means  of  an  electrical  heater. 
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the  change  in  temperature  being  accurately 
measured  either  by  means  of  a  thermo¬ 
pile  or  resistance  thermometers  connected 
in  a  Wheatstone  bridge  network.  The 
thermocouple  method  is  offered  as  being 
preferable  to  resistance  thermometers  and 
most  of  the  consideration  is  devoted  to 
that  type  of  construction.  A  sufficient 
number  of  thermocouples  is  required  to 
give  a  good  reading  of  the  potentiometer 
with  a  comparatively  low  temperature  rise 
of  the  gas,  and  also  to  obtain  a  good  aver¬ 
age  of  the  gas  temperature.  The  details 
of  construction,  the  equations  for  calculat¬ 
ing  the  volumes  of  gas  and  the  possible 
sources  of  error  are  included. 

The  three  papers  regarding  syn¬ 
chronous  machines  constituted  a 
unit  and  were  presented  as  such.  F.  D. 
Newbury,  chairman,  in  discussing  the 
contributions,  mentioned  the  increase 
in  the  number  of  known  reactances  for 
which  allowance  must  be  made,  from 
the  original  two  of  earlier  days  of  de¬ 
sign  work  to  an  essential  seven  and 
generally  accepted  thirty-one. 

A.  E.  Kennedy  suggested  that  it 
was  highly  important  that  the  useful 
concepts  regarding  reactance  and  other 
synchronous  machine  factors  which 
were  included  in  the  various  papers 
be  clearly  tabulated  and  classified  so 
that  in  speaking  of  the  reactances  of 
synchronous  machines  it  may  be  mu¬ 
tually  understood  just  which  ones  are 
involved.  The  suggestion  to  express  the 
figures  in  unit  values  rather  than  in 
per  cent  terms  received  particular 
approval. 

As  a  result  of  investigations  con¬ 
ducted  with  salient-pole  and  cylin¬ 
drical-rotor  machines  J.  J.  Linebaugh 
derived  curves,  both  theoretically  and 
experimentally,  which  check  very  closely. 
The  effect  of  salient-pole  and  amortis¬ 
seur  windings  was  indicated  by  voltage 
and  current  curves. 

B.  A.  Behrend  praised  the  work  of 
the  investieators  who  had  made  their 
determinations  with  such  mathematical 
preciseness,  but  suggested  that  it  is 
sometimes  wise  to  compromise  with 
knowledge  to  secure  simplicity.  The 
futility  of  accuracy  in  design  greater 
than  that  which  can  be  imparted  in 
construction  was  su^o^ested  as  a  con¬ 
sideration  not  to  be  overlooked. 

R.  Treat  pointed  out  that  the  growth 
of  knowledge  regarding  synchronous 
machines  requires  continually  dimin¬ 
ishing  numbers  of  empirical  constants 
and  factors.  Complications  are  reduced 
by  a  realization  of  the  comparative 
unimportance  of  certain  factors.  The 
work  of  the  authors  was  foreseen  as 
a  basis  for  determining  with  consider¬ 
able  reliability  the  effect  of  synchronous 
machines  upon  oil  circuit  breakers, 
relay  operation  and  the  general  stab¬ 
ility  of  systems  to  which  they  are 
connected. 

W.  V.  Lyon  contended  that  the 
mathematical  side  of  the  question  had 
not  been  overstressed  and  that  the  pa¬ 
pers  afforded  a  steppingstone  to  a 
more  complete  solution  of  the  gen¬ 
eral  problem  involved  in  the  use  of 
synchronous  machines.  It  was  also 
his  contention  that  the  phrase  “tran- 


sient  reactance”  is  a  misnomer,  as 
reactance  depends  upon  frequency. 

W.  F.  Dawson  expressed  the  opinion 
that  the  assumption  of  sinusoidal  wave 
form  made  in  preparing  the  surge- 
curve  envelope  leads  to  errors,  as  great 
as  25  per  cent  in  some  cases.  These 
errors  often  lead  to  the  specification  of 
larger  oil  circuit  breakers  and  equipment 
than  necessary.  He  suggested  that 
r.m.s.  values  of  the  wave  shape  be 
employed. 

H.  H.  Spencer  suggested  the  pos¬ 
sibility  of  using  superposition  in 
preparing  these  curves  and  computing 
circuits. 

A.  A.  Bennett  objected  to  the  analyz¬ 
ing  of  functions  in  Mr.  Alger’s  paper, 
contending  that  it  is  unreasonable  to 
resolve  into  components  vectors  which 
do  not  reasonably  exist  as  such  in  a 
machine. 

In  closing  the  discussion  Mr. 
Doherty  defended  the  inclusion  of 


However,  an  accuracy  of  one-tenth  of 

1  deg.,  when  total  variations  of  only 

2  deg.  are  to  be  measured,  was  not 
considered  satisfactory  by  the  speaker. 
The  use  of  a  number  of  thermocouples, 
as  described  in  the  paper,  was  sug¬ 
gested  as  a  satisfactory  solution  of  the 
temperature  recording  difficulty. 

Electrical  Machinery 

(second  session) 

Effect  of  Transient  Conditions  on 
Compound  Motors 

L.  R.  Ludwig,  Westinghouse  Electric 
&  Manufacturing  Company. 

When  a  direct-current  compound  motor 
is  started  the  rise  of  current  in  the  series 
field  induces  a  counter  potential  in  the 
shunt  field  and  the  current  may  reach  sev¬ 
eral  times  normal  value  in  a  negative  direc¬ 
tion.  This  produces  the  effect  of  differen¬ 
tial  compounding  and  causes  the  starting 


TORQUE  SPEED  CHARACTERISTICS  OF  TWO-POLE  SYNCHRONOUS 
MOTOR  AT  VARIOUS  VOLTAGES  (MCLENEGAN  AND  SUMMERS) 


details  in  the  determinations,  but 
agreed  that  it  is  permissible  to  neglect 
certain  factors  if  it  can  be  demon¬ 
strated  that  they  are  comparatively 
insignificant.  The  thirty-one  react¬ 
ances  considered  in  the  paper  reduce 
to  only  seven  in  actual  practice,  it  was 
pointed  out.  Mr.  Park  reported  that 
detailed  treatment  of  three-phase  phe¬ 
nomena  is  not  available  now,  but  may 
be  in  the  future.  He  also  concurred 
with  Mr.  Dawson’s  comment  regard¬ 
ing  the  sinusoidal  wave  forms. 

Considering  the  thermal  volume 
meter,  W.  F.  Dawson  stated  that  this 
device  has  proved  almost  indispensable 
for  the  investigation  of  significant 
conditions  involved  in  turbo-alterna¬ 
tors  and  similar  classes  of  electrical 
machines.  By  employing  resistance 
coils  instead  of  thermocouple  instru¬ 
ments  measurement  within  one-tenth 
of  1  deg.  can  be  obtained. 

Mr.  Fechheimer  advised  that  he  had 
conducted  his  original  measurements 
with  resistance  thermometers,  but  not 
with  the  stream-line  device  mentioned 
by  Mr.  Dawson,  although  this  ex¬ 
pedient  may  have  certain  advantages. 


torque  to  be  materially  reduced.  Where 
the  motor  is  continually  started  and  stopped 
the  effect  may  be  so  serious  as  to  dictate 
the  choice  of  another  type  of  motor.  In 
case  the  compound  motor  is  disconnected 
from  the  line  while  running  and  recon- 
nectea  with  no  external  resistance,  the 
delay  in  establishing  a  flux,  due  to  the 
damping  action  of  the  shunt  field,  may  per¬ 
mit  excessive  currents  to  flow.  A  study 
of  such  transients  leads  to  means  by  which 
they  may  be  minimized  and  suggests  meth¬ 
ods  for  predetermining  motor  behavior. 

Design  and  Application  of  Two- 
Pole  Synchronous  Motors 
D.  W.  McLenegan  and  Ivan  H. 
Summers,  General  Electric  Com¬ 
pany. 

The  synchronous  characteristics  of  the 
two-pole  motors  are  similar  to  those  of 
lower  speed  salient-pole  machines.  In  sizes 
smaller  than  800  to  100  hp.  at  3,600  revolu¬ 
tions  per  minute  the  synchronous  motor  is 
hardly  competitive  with  the  squirrel-cage  or 
the  slip-ring  motor  unless  the  need  of 
power  factor  improvement  justifies  a  con¬ 
siderably  higher  first  cost.  The  two-pole 
synchronous  motors  now  in  service  are  used 
to  drive  centrifugal  gas  boosters  or  centrif¬ 
ugal  air  compressors  in  connection  with 


sewage  disposal  or  copper  refining  proc¬ 
esses.  SiiKe  the  two-pole  synchronous 
motors  are  of  large  ratings  and  necessarily 
have  low  reactance,  it  is  important  to  de¬ 
sign  the  control  equipment  to  start  and 
accelerate  the  motor  with  the  lowest  pos¬ 
sible  inrush.  In  general,  if  a  synchronous 
motor  falls  more  than  a  few  per  cent  below 
synchronous  speed,  due  to  momentary  volt¬ 
age  drop,  it  will  not  resynchronize  upon  re¬ 
turn  of  voltage.  However,  if  the  direct- 
current  excitation  can  be  removed  and  the 
oil-circuit  breaker  in  the  armature  circuit 
remains  closed  the  motor  can  resynchronize 
provided  the  squirrel-cage  torque  at  sub- 
synchronous  speeds  just  below  synchronous 
is  sufficient  to  carry  the  load. 

Heat  Losses  in  the  Conductors  of  a 
Direct-Current  Armature 

W.  V.  Lyon,  E.  Wayne  and  M.  L. 
Henderson,  Massachusetts  Institute 
of  Technology 

The  armature  copper  loss  in  a  direct- 
current  generator  is  not  correctly  computed 
by  squaring  the  armature  current  and  mul¬ 
tiplying  by  the  measured  armature  resist¬ 
ance  between  brushes,  because  the  disturb¬ 
ance  produced  by  the  commutation  per¬ 
sists  throughout  the  cycle,  so  the  current 
is  not  uniformly  distributed  over  the  cross- 
section  of  the  conductor.  To  find  the 
extra  losses  the  vector  method  of  analysis 
is  employed,  assuming  that  the  time  vari¬ 
ation  of  the  coil  current  is  trapezoidal  and 
computing  the  losses  for  each  harmonic 
component  as  previously  described  by  W.  V. 
Lyon  and  I.  H.  Summers.  Where  several 
coils  are  side  by  side,*  as  is  usual  in  a 
d.-c.  armature,  the  average  extra  loss  is 
computed  as  if  the  coils  that  are  side  by 
side  were  connected  in  parallel  and  car¬ 
ried  the  vector  sum  of  the  currents  in 
these  coils. 

Improvements  in  Turbine  Generators 

S.  L.  Henderson  and  C.  R.  Soderberg, 
Westinghouse  Electric  &  Manufac¬ 
turing  Company. 

Both  electrical  and  mechanical  improve¬ 
ments  are  covered.  Multiple  radial  dis¬ 
tribution  has  diminished  the  ventilation 
problem  of  large  units.  Provisions  for 
hydrogen  cooling  are  being  made.  P'ddy 
currents  are  being  avoided  by  coil  and 
strand  transposition.  Swelling  and  wrin¬ 
kling  of  mica-folium  is  being  avoided  by  a 
new  bond  and  semi-conducting  corona 
shields  are  proving  effective  for  coil  insula¬ 
tion.  Generator  voltages  as  high  as  22,000 
are  being  used.  Stators  are  being  built  of 
steel  almost  equivalent  electrically  to  that 
used  in  transformers.  Non-magnetic  mate¬ 
rial  is  avoiding  trouble  with  coil-retaining 
rings  and  finger  plates.  No  indications  of 
instability  have  been  observed  with  0.8  to 
unity  short-circuit  ratios.  Structural  steel 
skeleton  frames  have  revolutionized  stator 
construction  and  built-up  plate  rotors  and 
one-piece  rotor  forgings  have  simplified 
rotor  construction.  With  a  multiplicity  of 
resonance  frequencies  or  critical  speeds  the 
problem  is  to  design  machines  so  they  will 
operate  in  the  valleys  of  rescmance  curves. 

Discussion  at  the  second  session 
devoted  to  electrical  machinery  cen¬ 
tered  chiefly  around  recent  improve¬ 
ments  in  turbine  generators.  W.  J- 
Foster  advised  the  audience  that  two 
plants  have  already  selected  a  generator 
voltage  of  22,000.  Referring  to  the 
swelling  of  mica-folium,  he  pointed  out 
that  there  are  better  bonding  materials 
than  shellac  when  high  temperature 
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must  be  withstood.  To  prevent  corona 
deterioration,  insulated  metallic  sheath¬ 
ing  has  been  tried  out,  but  it  was  not 
permanent.  A  sheath  is  needed  which 
adheres  closely  to  the  insulation  and 
does  not  deteriorate  electrically  or  chem¬ 
ically.  Hydrogen  cooling  benefits  rotors 
more  than  stators. 

Stress  charts  developed  twenty  years 
ago  were  displayed  by  B.  A.  Behrend, 
who  referred  to  the  failure  of  the  old 
Niagara  generators  and  concluded  that 
the  construction  employed  and  not  the 
calculations  were  at  fault.  Plate-type 
rotors  are  favored  by  the  speaker,  who 
claims  that  forging  a  hole  in  a  rotor  re¬ 
duces  the  strength  in  a  critical  direction. 

Solid  rotors  were  recommended  by 
M.  D.  Ross  for  large  synchronous 


motors  so  that  they  may  be  made  self¬ 
starting,  the  same  as  smaller  machines. 
The  number  of  starts  which  can  be  made 
depends  on  the  heat  storage  capacity  of 
the  rotor.  Salient-pole  motors  will  pull 
into  synchronism  without  excitation. 
The  speaker  expressed  the  hope  that 
better  knowledge  of  the  characteristics 
of  two-pole  synchronous  motors  would 
open  their  field  of  application. 

Two  discussions  from  abroad  were 
presented,  one  by  Edouard  Roth  and 
the  other  by  A.  B.  Fields.  The  former 
declared  that  skeleton-frame  generators 
have  doubtful  value  in  England.  Leak¬ 
age  slots  give  great  stability  without 
increasing  short-circuit  ratio  appreci¬ 
ably.  Heating  of  end  plates  can  be 
avoided  by  using  non-magnetic  metal. 
Thin  mica  and  a  small  percentage  of 
bond  avoid  swelling  of  mica-folium,  de¬ 
clared  the  author  of  this  discussion, 
who  referred  to  a  French  machine  for 
producing  homogeneous  insulation. 
Solid  steel  forgings  are  being  used  for 
rotors  as  large  as  75,000  kva.  Mr. 
Fields  suggested  more  consideration  of 
water  and  oil  cooling  of  rotors. 

A  new  type  of  steel  was  mentioned 
by  W.  J.  Merton  for  retaining  rings  and 
poles.  He  referred  to  the  improved 
physical  characteristics  which  can  be 
obtained  by  heat  treating  rotor  forgings 
or  subjecting  them  to  high-frequency 
niagnetization. 

F-  Owens,  referring  to  the  oper¬ 


ating  requirements  of  centrifugal  gas 
compressors,  emphasized  that  they  must 
operate  at  10,000  to  20,000  r.p.m.  The 
starting  requirements  are  low,  as  motors 
require  only  30  to  40  per  cent  full  volt¬ 
age  to  start.  For  this  reason  he  recom¬ 
mended  solid  rotors  to  obtain  the  start¬ 
ing  effect. 

R.  B.  Williamson  contended  that  ven- 
tilization  is  no  longer  a  limit  to  machine 
size  and  that  laminated  conductors  have 
overcome  the  eddy-current  bugbear.  The 
real  limit  to  size  is  shipping  weight 
(approximately  200,000  lb.),  so  rotors 
constitute  the  limiting  factor.  Great 
difficulty  is  experienced  in  securing 
sound  castings  free  from  hair  cracks. 
To  avoid  these  the  forgings  should  be 
made  from  freshly  poured  billets.  Coil- 


retaining  rings  are  almost  limited  to 
alloy  steel  and  this  is  usually  .brittle. 
Attempting  to  utilize  metals  with  a 
higher  tensile  strength  than  85,000  lb. 
per  square  inch  was  not  favored  by  the 
speaker.  Overheating  of  end  rings  and 
development  of  flaws  may  result  from 
single- phase  operation.  To  prevent 
starting  of  hair  cracks  it  was  suggested 
that  end  rings  be  machined. 

S.  L.  Henderson  reported  that  the 
permanence  of  the  corona  shields  men¬ 
tioned  in  his  paper  has  been  tested.  No 
tooth  failures  have  been  experienced  in 
five  years  with  silicon-steel  stators. 

C.  R.  Soderberg  advised  that  the  only 
way  to  improve  the  character  of  carbon 
steel  is  to  heat  treat  it.  The  stresses 
caused  by  forging  a  hole  in  a  rotor  are 
not  objectionable  if  kept  within  control. 
Solid  disks  do  not  have  sufficient  advan¬ 
tage  over  disks  with  a  hole  to  warrant 
substitution,  in  the  speaker’s  opinion. 
Great  improvement  in  materials  avail¬ 
able  is  shown  by  micro-photographs. 
Unexpected  faults  in  materials  are  more 
responsible  for  troubles  than  miscalcu¬ 
lations.  This  speaker  also  contended 
that  it  is  not  wise  to  increase  the  ten¬ 
sile  strength  at  the  expense  of  ductility. 

The  remaining  discussion  at  this  ses¬ 
sion  was  less  extensive  and  referred 
to  the  other  three  papers.  I.  H.  Sum¬ 
mers  expressed  favor  for  squirrel-cage 
windings  over  solid  rotor  construction 
for  starting  effect  because  the  charac¬ 


teristics  are  controllable.  Furthermore, 
the  pull-in  torque  close  to  synchronism 
is  high.  D.  W.  McLenegan  agreed 
that  reactance  starters  are  ideal  when 
the  impedance  of  the  motor  increases 
rapidly,  but  are  not  desirable  for  two- 
pole  synchronous  motors.  In  the  con¬ 
trol  apparatus  described  in  his  paper 
the  auto-transformer  circuit  is  not  inter¬ 
rupted,  so  the  in-rush  current  is  limited. 

R.  F.  Franklin  cautioned  that  an 
attempt  to  reduce  excess  direct-current 
armature  losses  may  harm  commutation 
and  said  that  there  are  conflicting  oper¬ 
ating  requirements  where  flux  is  con¬ 
sidered. 

B.  A.  Behrend  briefly  reviewed  the 
literature  available  on  eddy-current 
losses  and  expressed  the  hope  that  a 
complete  study  of  the  subject  would  be 
made  some  time.  He  criticised  the 
A.I.E.E.  publications  committee  for 
failure  to  print  some  scientific  papers 
which  have  been  given  great  attention 
abroad. 


Communication 

Transatlantic  Telephony — The  Oper¬ 
ating  Problem 

K.  W.  Watekson,  American  Telephone 
&  Telegraph  Company. 

The  economic  features  of  rates,  service, 
compcmy  policy  and  personnel  for  trans¬ 
atlantic  telephone  communication  and 
statistics  on  the  anticipated  value  to 
subscribers  are  given  by  the  author.  The 
uniformity  of  charge  bases  and  the  methods 
bj'  which  the  operating  divisions  of  the 
American  and  European  systems  co-oper¬ 
ate  are  outlined.  Calls  average  seven  a 
day,  are  about  evenly  divided  between 
hemispheres  of  origin  and,  with  the  excep¬ 
tion  of  some  5  per  cent,  are  carried  on  in 
English. 

Certain  Topics  of  Telegraph  Trans¬ 
mission  Theory 

H.  B.  Nyquist,  American  Telephone 
&  Telegraph  Company. 

Solutions  have  been  derived  previously 
for  lines  with  simple  terminal  conditions, 
but,  according  to  the  author,  it  has  long 
been  recognized  that  the  extension  of  the 
same  methods  to  the  more  complicated 
terminal  problems  leads  to  great  difficulties. 
This  problem  has  been  attacked  from  the 
alternative  standpoint  of  steady-state  char¬ 
acteristics.  This  method  has  the  advantage 
that  it  does  not  complicate  the  calculations 
materially.  The  criteria  for  distortionless 
transmission  are  expressed  in  terms  of  the 
steady-state  characteristics.  The  minimum 
frequency  range  required  for  transmission 
at  a  given  speed  of  signaling  is  considered. 
A  comparison  of  single  side-band  and 
double  side-band  transmission  for  carrier 
telegraphy  is  presented. 

Loudspeakers  of  High  Efficiency  and 
Load  Capacity 

C.  R.  Hanna,  Westinghouse  Electric 
&  Manufacturing  Company. 

Elements  considered  in  the  design  of 
high-quality  air-column  loudspeakers  with 
moving  coil  drivers  are  enumerated  and 
described.  Efficiency  and  maximum  output 
capacity  are  calculated.  The  methods 
which  may  be  used  for  providing  sound 
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volume  greater  than  that  possible  with  a 
single  loudspeaker  are  described.  The 
author  has  proceeded  upon  the  basis  that 
the  moving-coil  driver  offers  the  most 
suitable  means  for  the  transformation  of 
electrical  energy  into  mechanical  energy  in 
loud-speaking  equipment.  It  is  also  his 
acceptance  that  the  exponential  type  of 
horn  offers  the  most  suitable  device  for 
mechanical-acoustical  energy  transforma¬ 
tion.  A  horn  with  a  low  rate  of  expansion 
and  a  large  mouth  has  been  used  in  this 
work.  A  device  employing  three  elements 
with  individual  horns  has  been  developed, 
not  to  increase  tone  quality,  but  to  secure 
an  increased  volume. 

T ransatlantic  T elephony — The 
Technical  Problem 

L.  B.  Blackwell,  American  Telephone 
&  Telegraph  Company. 

An  outline  of  the  design  and  construc¬ 
tion  problems  involved  in  the  present 
transatlantic  telephone  communication  facil¬ 
ities.  The  equipment  in  North  America 
and  on  the  other  side  of  the  Atlantic  and 
the  fundamental  considerations  which  in¬ 
fluenced  the  specification  of  the  diversified 
devices  used  are  mentioned.  Single  side¬ 
band  carrier  transmission  is  used  in  this 
work  and  through  the  necessary  arrange¬ 
ment  of  .switching  devices  the  circuits  are 
energized  only  during  speech  transmission 
resulting  in  reduced  energy  of  consumption 
and  interference.  Separate  paths  are  used 
for  east  and  west-bound  communication. 
While  long  waves  are  used  as  standard, 
the  short-wave  circuit  from  England  to 
the  United  States  is  reserved  for  emer¬ 
gency  use.  The  advantages  derived  through 
proper  selection  of  geographical  placement 
of  stations  and  of  minor  refinements  are 
reflected  in  the  conservation  of  transmitted 
energy  throughout  the  telephone  system. 

Following  the  presentation  of 
the  papers  of  Messrs.  Blackwell  and 
Waterson,  a  joint  session  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  and 
the  Institution  of  Electrical  Engineers 
(England)  was  conducted  by  means  of 
the  transatlantic  telephone  facilities. 
Archibald  Page  acted  as  joint  chairman. 
Speakers  included  Bancroft  Gherardi, 
John  J.  Carty,  F.  B.  Jewett  and  H.  P. 
Charlesworth  in  America,  Archibald 
Page,  T.  F.  Purves,  Sir  Oliver  Lodge 
and  Colonel  Lee  in  England.  President 
Gherardi  spoke  of  this  occasion  as  but 
a  further  step  in  bringing  widely 
separated  groups  together.  President 
Page  paid  tribute  to  the  work  of  Amer¬ 
ican  telephone  engineers  through  whose 
work  this  development  became  possible. 
The  joint  meeting  was  mentioned  by 
Colonel  Purves  as  but  another  proof  of 
the  “internationalism  of  engineering” 
In  seconding  a  resolution  of  satisfaction 
over  the  consummation  of  this  event, 
proposed  by  General  Carty,  Sir  Oliver 
Lodge  expressed  the  hope  that  “no  word 
of  hostility  be  ever  spoken  between  the 
English-speaking  peoples.” 

In  discussing  Mr.  Hanna’s  paper  on 
high-efficiency  and  high  load-capacity 
loud  speakers,  H.  Fletcher  commended 
the  determination  of  efficiency  by  two 
additional  methods  as  well  as  by  calcu¬ 
lations  and  mentioned  that  while  Mr. 
Hanna’s  device  produced  approximately 
40  per  cent  over-all  efficiency,  several 
commercially  available  designs  could  be 


said  to  attain  50  per  cent.  The  deriva¬ 
tion  of  the  experimental  response  curve 
shown  in  the  paper  was  a  matter  of 
inquiry,  as  was  the  use  of  the  equation 
for  diaphragm  thickness  which  gave 
values  nearly  twice  those  thought  neces¬ 
sary  by  Mr,  Fletcher  for  the  purpose 
of  avoiding  resonant  vibrations. 

A.  E.  Kennedy  suggested  the  use  of 
electric  circuit  terms  in  the  new  “acous¬ 


tical”  circuit  work  in  order  to  simplify 
the  nomenclature  for  investigation  and 
study  in  the  latter  field.  Acoustic  im¬ 
pedance  and  ohms  were  specific  recom¬ 
mendations. 

The  diaphragm-thickness  formula  was 
reported  by  Mr,  Hanna  in  his  closing 
remarks  to  represent  the  values  indi¬ 
cated  as  desirable  according  to  the  re¬ 
sult  of  his  experience. 


Arc  Welding 


The  Stability  of  the  Arc  IV elding 

P.  Alexander,  General  Electric 
Company. 

The  stability  of  the  iron  welding  arc  is 
influenced  by  a  number  of  factors,  such  as 
the  nature  and  the  aerodynamic  state  of  the 
surrounding  atmosphere,  the  strength  and 
distribution  of  the  magnetic  field,  the  com¬ 
position  of  the  electrode,  the  nature  and  the 
amount  of  gases  occluded  in  the  electrode, 
etc.  The  cooling  of  the  electrode  and  the 
arc  core  has  the  preponderant  influence  on 
the  stability  of  the  arc.  If  the  vapors  of 
alkaline  earths  or  alkali  metals  be  present 
in  the  space  between  the  electrodes,  striking 
and  maintaining  of  the  arc  would  be  much 
easier  than  in  air.  It  requires  much  greater 
voltage  to  strike  an  arc  with  water-cooled 
electrodes  than  with  electrodes  allowed  to 
become  incandescent. 

Welding  and  Manufacturing  of  Large 
Electrical  Apparatus 
A.  P.  W ooD,  General  Electric  Company 

The  present  tendency  is  to  produce  large 
electrical  machinery  from  welded  steel 
plates,  thereby  practically  eliminating  the 
pattern  shop  and  foundry.  By  making  these 
large  structures  of  fabricated  plates,  no  ex¬ 
pensive  patterns  are  required.  Valuable 
pattern  storage  space  can  be  used  for  other 
manufacturing  purposes.  Foundry  space  is 
reduced  and  the  substitution  of  welded 
forms  for  castings  results  in  a  great  saving 
of  time  and  eliminates  the  possibility  of  a 
defective  casting  due  to  cores  shifting,  blow¬ 
holes,  cold  shots  and  pouring  gates,  which 
require  time  to  burn  and  machine  off.  The 
work  of  the  machine  shop  is  reduced  to  a 
minimum,  as  the  plates  arc -welded  together 


have  approximately  the  finished  dimensions, 
whereas  a  casting  requires  excessive  ma¬ 
chining. 

Effects  of  Surface  Materials  on  Me¬ 
tallic  Arc-W elding  Electrodes 

J.  B.  Green,  Fusion  Welding  Corpora¬ 
tion. 

Surface  materials  have  a  significant  in¬ 
fluence  on  the  brittleness  or  >..uctility  of 
weld  metal  and  can  be  used  to  control  the 
type  of  arc  developed  They  also  affect  the 
heating  of  electrodes  and  may  be  employed 
to  control  the  operating  characteristics  of 
the  electrode  and  the  resultant  weld  prop¬ 
erties.  Among  operating  characteristics 
might  be  mentioned  stability  and  rate  of 
melting.  Among  the  weld  properties  are 
included  freedom  from  blowholes  and  ten¬ 
sile  strength.  Other  practical  applications 
of  a  comprehensive  knowledge  of  surface 
materials  are  cited  in  this  paper,  which  also 
deals  with  the  fundamental  theory  of  arc 
heat  distribution,  arc  vapor  resistance  and 
similar  characteristics  modified  by  the 
presence  of  surface  materials. 

Arc-Welded  Structures  and 
Bridges 

A.  M.  Candy,  Westinghouse  Electric 
&  Manufacturing  Company 

The  advantages  ascribed  to  arc  welding 
follow :  ( 1 )  The  weight  of  materials  re¬ 
quired  in  a  member  or  structure  can  be  re¬ 
duced  by  as  much  as  18  per  cent;  (2)  no 
material  is  removed  from  members  for 
welded  connections  such  as  rivet  holes  for 
riveted  construction;  (3)  the  weight  of 
connecting  material  in  some  cases  can  be 
reduced  50  to  90  per  cent;  (4)  absolute 
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fixation  of  one  member  to  another  can  be 
readily  obtained;  (6)  greater  rigidity  can 
be  obtained  in  a  structure;  (7)  overlapping 
members  can  be  completely  sealed  by  weld 
metal,  thereby  excluding  moisture,  prevent¬ 
ing  corrosion  and  making  a  structure  easier 
to  paint;  (8)  changes  in  or  additions  to 
structure  can  be  made  with  a  great  saving 
in  both  time  and  expense;  (9)  more  pleas¬ 
ing  designs  and  in  some  cases  designs  im- 
fossible  by  other  processes  can  be  produced ; 
(10)  the  welding  process  is  practically 
noiseless. 


Effect  of  Humidity  on  Dry  Flash- 
over  of  Insulators 

J.  T.  Littleton,  Jr.,  and  W.  W. 

Shaver,  Corning  Glass  Works 

Humidity  affects  considerably  the  flash- 
over  voltages  of  porcelain  and  Pyrex  in¬ 
sulators,  the  potential  rising  as  the  humidity 
is  increased.  This  characteristic  is  a  sur¬ 
face  effect  which  varies  with  the  absolute 


tively  simple  nature  that  it  can  be  used 
by  station  mechanics  or  most  operators, 
and  the  instrument  should  be  in  the  record¬ 
ing  position  at  all  times.  These  require¬ 
ments  are  met  by  the  modified  Dufour 
oscillograph. 

The  Saturation  Permeameter 

S.  L.  Gokhale,  General  Electric  Com¬ 
pany 


O  ILLUSTRATE  the  character  of 
arc  phenomena  and  influence  o£ 
welding  materials  Mr.  Green  presented 
a  series  of  lantern  slides  and  a  slow- 
motion  picture  film  secured  by  the  use 
of  infra-red  sensitive  negatives.  Reply¬ 
ing  to  questions  by  C.  Siebenmorgen, 
j.  C.  Lincoln,  A.  P.  Wood  and  A.  M. 
Candy,  Mr.  Green  explained  that  the 
electrodes  were  A-in.  diameter,  the 
currents  about  125-150  amp.  and  that 
the  different  length  paths  assumed  by 
the  arcs  were  probably  due  to  the  rela¬ 
tive  and  absolute  resistances  of  the  core 
and  sheath  characteristics.  Hand  weld¬ 
ing  was  used  in  making  the  study,  a 
constant  potential  source  with  large  ex¬ 
cess  of  ballast  resistance  being  utilized. 
Flux  is  used  in  gas  welding  to  dissolve 
the  oxide,  while  for  electric  arc  weld¬ 
ing  its  purpose  is  to  improve  the  arc- 
heat  distribution.  In  his  opinion  arc 
and  gas  welding,  in  so  far  as  quality  of 
work  is  concerned,  are  interchangeably 
satisfactory. 

An  explanation  of  the  fundamental 
idea  of  the  atomic  welding  process  was 
offered  by  Elihu  Thomson  in  connection 
with  Mr.  Alexander’s  paper.  Dr.  Thom¬ 
sen  pointed  out  that  the  concept  of 
dissociation  means  that  a  molecule  in 
absorbing  energy  under  welding  condi¬ 
tions  is  broken  up  into  its  atomic  com¬ 
ponents,  which  reassociate  with  a  release 
of  energy. 

In  response  to  an  Inquiry  by  E.  Herzog 
regarding  the  use  of  atomic  ionizing- 
potentials,  Mr.  Alexander  indicated  that 
molecular  values  are  unnecessary  ex¬ 
cept  for  gases,  as  other  materials  listed 
do  not  exist  in  gaseous  form  except 
in  the  atomic  state.  He  advised  that 
ionizing-potentials  referred  to  in  his 
paper  involve  the  energy  that  an  elec¬ 
tron  should  accumulate  to  energize  a 
neutral  atom.  Replying  to  an  inquiry 
by  R.  J.  Kehl  regarding  a  practical  ap¬ 
plication  of  hydrogen  shielded  arc,  Mr. 
Alexander  reported  that  it  is  not  suffi¬ 
cient  merely  to  establish  the  funda¬ 
mental  principles  involved  in  such  a 
process,  since  the  technique  of  handling 
must  be  advanced  to  a  usable  state. 

A  question  of  whether  atomic  weld¬ 
ing  could  produce  oxide-free  welds  was 
answered  in  the  affirmative  by  the 
author,  who  also  added  that  the  re¬ 
sistance  to  corrosion  of  atomic-hydrogen 
welds  liad  not  as  yet  been  fully  es¬ 
tablished,  but  that  higher  corrosion- 
resistance  values  are  anticipated. 

J.  C..  Lincoln  demonstrated  an  elec¬ 
tric  torch  in  which  two-thirds  of  the 
neat  of  the  electric  arc  appeared  in  the 
name.  Herman  Lamb  and  Dr.  Thom¬ 
son  added  data  regarding  similar  de¬ 
vices  known  to  them  some  years  ago. 


VARIATION  OF  FLASHOVER  POTENTIAL  WITH 
HUMIDITY  (LITTLETON  AND  SHAVER) 

The  curves  apply  to  porcelain  insulators, 
but  very  similar  curves  apply  to  Pyrex  in¬ 
sulators. 

water  content  of  the  surrounding  atmos¬ 
phere.  A  decrease  in  flashover  potential 
was  noted  at  humidities  above  90  per  cent, 
but  is  believed  to  be  due  to  condensation  on 
the  insulator  surface,  which  could  be 
avoided  by  having  the  insulator  at  the  proper 
temperature.  The  curve  slopes  for  porce¬ 
lain  insulators  are  slightly  steeper  than 
those  for  Pyrex  insulators  having  approxi¬ 
mately  the  same  flashover  potential.  This 
may  be  accounted  for  by  the  high  chemical 
resistivity  surface  of  Pyrex  insulators.  A 
No.  441  Pyrex  insulator  at  760-mm.  pres¬ 
sure  and  35  deg.  C.  temperature  would  flash 
over  at  128  kv.  with  a  10  per  cent  relative 
humidity  and  at  193  kv.  with  a  90  per  cent 
relative  humidity.  Moreover,  the  apparent 
straight  line  relation  between  flashover  po¬ 
tential  and  absolute  humidity  makes  it  pos¬ 
sible  to  adopt  a  correction  factor  for  the 
humidity  effect  on  a  given  insulator  and 
to  catalog  the  dry  flashover  potential  at  a 
standard  humidity  as  well  as  at  a  standard 
temperature  and  pressure. 

Cathode  Oscillograph  in  Study  of 
Line  Surges 

Harold  Norinder,  Swedish  State 
Power  Organization 

Investigations  were  reported  covering  the 
value  of  lightning  arresters  and  other  ap¬ 
paratus  for  protecting  lines  and  equipment 
against  surges,  the  fundamental  nature  of 
surges  and  the  relation  between  natural 
lightning  and  laboratory  lightning.  The 
klydonograph  was  found  to  fail  in  many 
desirable  requisites  and  serially  modified. 
Specially  constructed  cathode-ray  os¬ 
cillographs  were  used.  It  was  found 
particularly  desirable  to  measure  short- 
time  intervals  of  the  order  of  Kb*  to  10'* 
seconds  and  to  secure  records  of  transients 
at  exceedingly  brief  intervals  during  Icmg 
periods  of  phenomena  absence.  The  in¬ 
strument  employed  should  be  of  such  rela¬ 


A  device  for  speedy  and  accurate  meas¬ 
urement  of  the  limiting  value  of  intrinsic 
induction  of  magnetic  material.  The  per¬ 
meameter  is  of  the  bar-yoke  type,  capable 
of  producing  a  magnetizing  force  of  4,500 
gausses  without  excessive  heating.  A  coil 
compensates  automatically  for  the  spatial 
flux  inclosed  by  the  potential  coil,  so  that 
the  ballistic  deflections  indicate  the  satura¬ 
tion  value  without  any  further  computation 
or  correction.  The  permeameter  is  suit¬ 
able  for  all  magnetic  materials  except 
cobalt  and  permanent  magnet  steels  and 
will  measure  B  or  g  with  H  as  low  as  200 
gausses. 

Compressed  Powdered  Permalloy — 
Manufacture  and  Properties 

W.  J.  Shackelton,  Bell  Telephone 
Laboratories,  and  1.  G.  Barber, 
Western  Electric  Company. 

The  manufacture  of  magnetic  cores  of 
compressed  permalloy  jwwder  and  the  elec¬ 
trophysical  and  magnetic  properties,  includ¬ 
ing  permeability,  core  loss  and  modulation, 
are  treated.  The  permalloy  considered 
contains  approximately  80  per  cent  of 
nickel.  The  technical  problems  involved  in 
powdering  the  permalloy  and  in  insulating 
the  powder  so  that  subsequent  high-pres¬ 
sure  forming  and  high-temperature  heat- 
treating  operations  may  be  applied  are  re¬ 
lated.  The  processes  are  said  to  be 
adaptable  to  economical  large-scale  pro¬ 
duction  and  at  the  same  time  to  be  con¬ 
trollable  so  as  to  insure  a  highly  uniform 
product.  Loading  coils  made  with  this 
magnetic  material  approximate  one-fifth 
to  one-third  the  size  of  former  coils  with 
no  sacrifice  in  quality  and  with  appreciable 
improvement  in  transmission  efficiency,  in¬ 
ductance  stability  and  modulation. 

Responding  to  a  question  regard- 
-  ing  his  saturation  permeameter,  Mr. 
Gokhale  explained  'that  the  method  of 
clamping  the  specimen  or  degree  of 
contact  is  not  of  primary  importance 
in  test  work  with  this  device  and  that 
the  temperature  rise  during  operation 
does  not  exceed  2.5  deg.  C. 

Mr.  Shackelton  pointed  out  that  the 
use  of  permalloy-dust  in  place  of  iron- 
dust  loading  coils  greatly  reduces  space 
requirements  for  manhole  and  duct-sys¬ 
tem  installations  and  facilitates  line  de¬ 
sign  and  construction. 

B.  Gherardi  mentioned  that  the  load¬ 
ing  coil  constituted  not  an  incidental 
but  an  essential  part  of  modern  teleph¬ 
ony,  3,000,000  being  in  use  in  this 
country,  approximately  one  for  every 
six  telephone  instruments,  and  that 
these  devices  are  being  added  to  the 
lines  at  the  rate  of  6,700,000  yearly. 

In  response  to  an  inquiry  ftom  the 
floor,  Mr.  Barber,  who  read  the  joint 
paper,  replied  that  so  far  as  he  knew 
no  attempt  had  been  made  to  apply 
permalloy  to  other  than  telephone 
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fields,  due,  he  felt,  to  the  relatively  low 
permeability. 

Discussing  the  paper  on  flashover 
potentials  of  insulators,  E.  D.  Eby 
suggested  that  a  correction  factor  is 
needed  for  rating  and  specifying  dif¬ 
ferent  type  insulators.  While  impulse 
flashovers  are  considered  unaffected 
by  wet  or  dry  conditions,  tests  have 
shown  that  at  40  to  ICiO  per  cent 
relative  humidity  and  180  to  225-kv. 
crest  voltages  the  highest  flashovers 
occurred  at  95  to  100  per  cent  relative 
humidity.  The  values  did  not  go  below 
those  for  wet  flashovers  on  the  spec¬ 
imens.  Sustained  periodic  tests  over 
several  years  indicated  humidity  and 
flashover  voltages  to  be  a  maximum 
in  August  and  a  minimum  during  the’ 
month  of  January, 

C.  L.  Clarke  submitted  the  deter¬ 
minations  of  P.  Woog  with  flashovers 
on  glass  cylinders  as  an  explanation 
of  the  observed  effect  of  increased 
flashover  values  with  high  humidity 


and  suggested  that  it  is  not  an  air 
dielectric  effect  but  a  surface  effect 
of  the  insulator  that  is  involved. 

C.  F.  Harding  corroborated  the 
statements  regarding  increases  in 
flashover  voltages  with  higher  humid¬ 
ity  values.  Professor  Harding  pointed 
out  the  folly  of  referring  insulator 
test  data,  secured  under  60-cycle  con¬ 
ditions,  to  a  sphere-gap  basis  as  flash- 
over  tests  upon  sphere  gaps  are  not 
affected  by  humidity.  Errors  of  14 
lo  15  per  cent  may  be  involved  in  such 
comparisons. 

Referring  to  Mr.  Norinder’s  lecture, 
D.  W.  Roper  reported  that  as  a  result 
of  the  dismantling  of  many  pole-type 
distribution  transformers  rendered 
useless  by  lighting,  scars  had  been 
found  in  all  cases  on  only  the  sec¬ 
ondary  windings.  Twenty  to  thirty 
such  burnouts  occur  annually  on  the 
lines  of  the  Commonwealth  Edison 
Company.  Although  300  to  400  domes¬ 
tic  meters  are  connected  to  such  sec¬ 


ondaries  no  meter  burn-outs  are  found. 
House  services  are  carried  through 
iron  pipe,  which  is  believed  to  protect 
the  consumer’s  end  of  the  circuits.  In 
fifteen  or  twenty  cases  the  wires  have 
shorted  to  the  pipe,  but  investigation 
indicated  the  presence  of  standing 
water  in  the  pipe  due  to  faulty  erection 
practices.  The  possibility  of  protect¬ 
ing  the  transformer  end  of  the  service 
by  the  use  of  a  ground  pipe  is  being 
undertaken  by  means  of  cathode-ray 
oscillograph  equipment. 

K.  B.  McEachron  mentioned  the 
difficulty  of  automatically  starting  re¬ 
cording  processes  so  they  will  respond 
quickly  after  a  disturbance  starts  and 
suggested  the  use  of  a  hot,  instead  of 
a  cold,  cathode  ray  oscillograph.  The 
transient  may  be  delayed  slightly  by 
passage  through  a  cable  section  of 
known  characteristics  so  that  the  surge 
reaches  the  oscillograph  after  the 
latter  has  attained  full  operating  condi¬ 
tion. 
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Presented 


Winter  Convention 


American  Institute 
OF  Electrical  Engineers 
Feb.  15,  1928 


'‘The  Gold  Medal  has  been  awarded  to 
William  D.  Coolidge  for  his  contributions  to 
the  incandescent  electric  lighting  and  the  X-ray 
arts  by  the  American  Institute  of  Electrical 
Engineers” 


‘‘The  Medal  for  the  year  1928  has  been 
awarded  to  John  Joseph  Carty  for  pioneer 
achievement  in  telephone  engineering  and  m 
the  development  of  scientific  research  in  the 
telephone  art” 
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Symposium  on 

Energy  Interchange 

Experiences  in  Pennsylvania-New  Jersey,  South¬ 
east,  Chicago  district  and  Pacific  Coast  inter¬ 
connections  related  before  A.I.E.E.  convention 


The  past  four  years  has  witnessed  addi¬ 
tional  and  higher  capacity  interconnec¬ 
tions.  Individual  system  operation  has 
been  improved,  as  has  co-ordination  between 
systems.  More  use  is  being  made  of  inter¬ 
change  facilities.  More  careful  forecasts  of 
load  growth  and  system  planning  are  being  con¬ 
ducted.  Advantage  is  being  taken  of  the  lower 
costs  of  larger  units  and  particularly  of  the 
efficiency  of  the  modern  steam-generating 
plants.  Long-distance  transmission  is  growing 
more  reliable.  But  there  are  still  many  prob¬ 
lems  unsolved  or  only  partially  solved. 

Load  dispatching  becomes  more  difficult  and 
complicated  with  the  growth  of  systems.  Re¬ 
laying  continues  to  require  much  study.  The 
division  of  load  between  parallel  circuits,  the 
control  of  wattless  current,  system  stability  and 
more  reliable  oil  circuit  breakers  are  problems 


Accomplishments  in  the 
Southeastern  States 

By  W.  E.  Mitchell 
Georgia  Power  Company 

Tremendous  strides  have  been  made  in  the  last 
few  years  to  increase  the  capacity  of  the  intercon- 
nectinjT  links  between  different  systems,  to  develop  water 
power  distant  from  the  power  market  and  to  construct 
mme-mouth  or  other  strategically  located  high-capacity 
steam  plants,  and  to  connect  them  with  the  great  load 
centers  by  means  of  high-capacity  networks.  By  co¬ 
ordinating  various  operating  companies  under  holding 
companies,  the  benefits  of  massed  capital,  massed  re¬ 
sources  and  unified  control  have  been  realized.  Inter¬ 
connection,  group  management,  low-cost  steam  genera¬ 
tion  and  long-distance  transmission  have  come  as  a  logical 
succession  of  natural  economic  steps. 

Interconnection  between  independent  systems  is,  first 
of  all,  a  measure  of  protection  in  emergencies.  But  it 
cannot  be  a  complete  success  unless  the  executives  and 
pperatmg  forces  of  the  respective  companies  realize  it 
IS  a  give-and-take  proposition  and  have  mutual  regard 
or  each  other’s  obligation  to  the  public. 

Febr 


worthy  of  the  best  engineering  brains  in  the 
industry.  As  hydro-electric  stations  decrease 
in  size,  more  automatic  ones  will  be  constructed 
to  keep  down  the  cost  per  kilowatt-hour.  The 
future  will  probably  see  still  larger  steam  plants 
with  larger  units  located  at  the  mine  mouths, 
when  water  is  available  there,  and  others  as 
near  to  large  load  centers  as  available  condens¬ 
ing  water  will  permit.  These  will,  in  turn,  bring 
up  the  problems  of  still  heavier  trunk  trans¬ 
mission  lines.  The  last  word  has  not  yet  been 
said  regarding  lightning  protection.  Improve¬ 
ment  in  communication  circuits  also  offers  a 
fertile  field  for  study. 

The  foregoing  statements,  made  by  W.  E. 
Mitchell,  Georgia  Power  Company,  and  applied 
to  the  Southeastern  section  of  the  United  States, 
indicate  almost  without  exception  the  situation 
all  over  the  country. 


To  stimulate  the  needed  mutual  interest  the  companies 
that  are  involved  in  the  Southeastern  interconnections 
have  jointly  formed  an  operating  committee  which 
meets  about  eight  times  a  year  and  compares  operating 
data,  load,  rainfall,  storage  reservoir  conditions  and  prob¬ 
lems  of  mutual  interest.  The  resultant  better  understand¬ 
ing  of  each  other’s  systems  and  their  points  of  strength  or 
weakness  has  facilitated  the  prompt  handling  of  emer¬ 
gency  power  exchanges  and  improved  operating  econ¬ 
omies. 

Unquestionably  great  benefits  can  be  derived  from 
interconnections  between  independent  companies  or  sys¬ 
tems,  but  it  is  practically  impossible  for  such  companies 
to  have  a  unified  development  program.  If  the  com¬ 
panies  are  under  the  same  financial,  engineering  and 
management  control,  then  genuine  system  planning  on  a 
large  scale  will  be  practicable  and  the  most  economical 
plants  and  tie  lines  can  be  built  first,  because  only  the 
results  for  the  group  as  a  whole  need  be  considered. 

For  successful  parallel  operation  and  to  secure  the 
proper  load  division  between  interconnected  generating 
stations  and  systems,  it  is  essential  that  the  frequency 
be  very  closely  controlled.  This  has  been  facilitated  by 
the  installation  of  master  clocks  at  the  larger  generating 
stations  and  use  of  extremely  accurate  frequency 
recorders  at  load-dispatching  centers.  The  system  sup- 
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company  had  picked  up  more  than  3,000  hp.  of  the  mill’s 
load  and  within  72  hours  the  entire  10,000  hp. 

Again  when  the  flow  of  the  Savannah  River  dropped 
nearly  as  low  as  in  1925,  a  local  plant  near  Augusta 
was  inadequate  to  carry  its  load  for  several  months  and 
15,000  to  20,000  kw.  was  supplied  over  the  intercon¬ 
necting  110-kv.  line. 

.Another  example  of  the  greater  use  of  available  re¬ 
sources  :  Company  A  had  available  25,000  kw.  of  trans¬ 
mission  capacity  but  no  surplus  generating  capacity.  It 
was  interconnected  on  one  side  of  its  system  with  Com¬ 
pany  B,  which  had  surplus  power,  and  on  the  other  side 
with  Company  C,  which  was  short  of  power.  Transmis¬ 
sion  facilities  were  leased  from  Company  A,  power 
purchased  from  Company  B,  and  Company  C’s  needs 
completely  cared  for. 

The  effect  of  interconnection  on  steam-generating 
plants  is  illustrated  by  consideration  of  one  in  Alabama. 
Whereas  eleven  years  ago  the  first  large  unit  installed 
at  Gorgas  was  25,000  kva.,  and  the  plant  was  built  purely 
as  a  reserve  steam  plant  to  operate  at  from  10  to  25 
per  cent  annual  load  factor,  the  new  plant  will  be  a 
base-load  plant  operating  on  a  50  per  cent  annual  load 
factor  at  first  and  probably  ultimately  on  a  70  per  cent 
load  factor.  Another  interesting  fact  is  that  while  the 
new  plant  will  be  50  per  cent  more  efficient  than  the  old, 
its  cost  per  kilowatt  will  be  but  little,  if  any,  higher; 
such  is  the  effect  of  larger  units.  Again,  units  of  66,667 
kva.,  which  are  used  in  the  new  plant,  would  not  be 
the  proper  size  were  there  not  ample  reliable  tie  lines 
between  Alabama  and  Georgia  so  that  such  a  unit  would 
be  available  to  both  companies. 

Transmission  lines  still  constitute  the  weakest  link 
in  the  chain  between  generating  station  and  customer. 
After  fifteen  to  twenty  years’  experience  Southern  oper¬ 
ators  feel  sure  that  ground  wires  are  justified  on  impor¬ 
tant  lines.  The  new  154-kv.  lines  being  built  in  Alabama 
and  Georgia  are  being  overinsulated,  but  the  equipment 
is  not.  For  its  protection,  a  weak  link  will  be  put  in  the 
lines  near  the  substations  by  leaving  off  two  or  three  of 
the  insulator  disks.  On  the  Southeastern  Power  &  Light 
Company’s  system  we  feel  that  in  the  more  important 
stations  lightning  arresters  should  be  installed.  Annual 
buzz-stick  testing  is  favored  for  eliminating  defective 
insulators  and  lines  are  patrolled  after  every  interruption. 

With  the  growth  and  interconnection  of  systems  the 
necessity  of  uninterrupted  communication  circuits  has 
grown  in  importance.  Important  stations  and  load¬ 
dispatching  centers  are  usually  coupled  by  several  private 
land-line  circuits  as  well  as  by  Bell  system  lines. 
Extensive  use  has  been  made  of  the  carrier-current  tele¬ 
phone  system  with  exceptionally  good  results.  It  is  being 
used  regularly  for  load  dispatching  over  1,000  miles  of 
transmission  lines. 

Oil  circuit  breakers  continue  to  be  one  of  the  most 
important  factors  affecting  satisfactory  long-distance 
transmission  and  system  interconnection.  Here  again 
the  increase  in  capacity  of  transmission  lines  and  the 
concentration  of  power  necessitate  ever-increasing 
capacity  in  the  oil  circuit  breaker.  Today  short  circuits 
of  1,000,000  kva.  are  possible  in  the  Birmingham  dis¬ 
trict.  We  believe  we  shall  continue  to  give  best  service 
by  operating  with  so-called  solid  ties  as  compared  to  the 
iMse-link  method,  limiting  short  circuits  by  opening  the 
hes  at  certain  predetermined  points.  Later  we  shall  prob¬ 
ably  add  1 10-kv.  reactors  through  which  no  current  flows 
normally. 


Interchange  Arrangements  in 
Chicago  District 

By  H.  B.  Gear 

Commonwealth  Edison  Company 

Maximum  use  of  reserve  generating  capacity  and 
low-cost  energy  is  facilitated  in  the  Chicago  district 
by  the  provisions  of  a  three-party  energy-interchange 
agreement.  This  pools  reserve  capacity  and  permits  the 
flow  of  energy  to  neighboring  zones  whenever  the  load 
in  the  immediate  zone  permits  or  when  the  energy  so 
transferred  costs  less  than  that  produced  in  the  neighbor¬ 
ing  zone. 

The  difference  between  the  total  capacity  in  the  pool 


AT  POWERTON,  CLOSE  TO  THE  COAL  FIELDS,  A  BASE-LOAD 
GENERATING  STATION  IS  BEING  CONSTRUCTED 


and  the  coincident  maximum  load  of  the  three  systems 
is  taken  as  the  group  reserve,  until  a  higher  maximum 
has  been  established  or  additional  capacity  put  into 
service. 

The  percentage  of  group  reserve  is  taken  as  the 
standard  and  any  company  having  a  reserve  percentage 
higher  than  the  group  percentage  is  compensated  for 
the  carrying  charges  on  its  excess  station  capacity  by 
the  other  company  or  companies  whose  percentage  of 
reserve  is  less  than  that  of  the  group.  This  permits 
the  smaller  companies  to  install  larger  units  than  would 
be  possible  if  only  the  requirements  of  their  individual 
systems  were  to  be  met,  and  thus  gives  them  capacity 
for  future  growth  at  a  lower  investment  cost,  with 
higher  operating  efficiency. 

Operation  on  this  basis  is  not  accomplished  at  the 
expense  of  the  larger  companies,  except  temporarily,  as 
they  are  able  to  draw  upon  the  excess  capacity  thus 
created  and  so  defer,  for  a  year  or  more,  additions  to 
their  own  plants. 

Power-station  construction  for  the  entire  district  is 
co-ordinated  through  a  committee  of  two  representatives 
from  each  company.  It  studies  load  increases  in  the 
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various  zones  and  recommends  to  the  executives  the  size 
and  location  of  units  to  be  added  from  year  to  year. 
The  recommendations  are  made  about  two  years  in 
advance  of  the  dates  when  the  units  are  to  come  into 
service. 

Reporting  to  this  committee  is  a  sub-committee  of  load 
dispatchers,  which  meets  weekly  to  arrange  operating 
schedules  for  the  transfer  of  energy  from  the  more 
efficient  stations  to  other  zones  during  off-peak  periods, 
to  co-ordinate  removal  of  turbines  for  overhauling  pur¬ 
poses  and,  in  emergencies,  to  confer  by  telephone  and 
arrange  relief  where  it  may  be  required. 

The  conditions  which  existed  during  one  of  the  sum¬ 
mer  months  of  1927  illustrate  the  way  in  which  the 
energy-interchange  agreement  is  accomplishing  the  re¬ 
sult  contemplated  by  the  parties  thereto: 


SYSTEM  CONDITIONS  DURING 

A  SUMMER 

MONTH 

IN  1927 

Company 

A 

B 

C 

Total 

Kilowatts 

System  maximum . 

864,300 

139,800 

44,700 

1,041,000 

Reserve  capacity,  kw. . . . 
Reserve  quota  (1 9  pier  cent) 

101,245 

97,980 

2,075 

201,300 

201,300 

165,875 

26,240 

8,585 

Excess  and  ^deficiencies. . 

*64,630 

71,740 

•6,510 

Company  “A”  paid  Company  “B”  for  64,630  kw.  of 
reserve  capacity  and  Company  “C”  paid  Company  “B” 
for  6,510  kw.  of  reserve  capacity.  Thus  Company 
“B”  was  reimbursed  for  an  excess  of  71,740  kw.  in  its 
reserve  capacity.  During  the  same  month  Company  “A” 
delivered  to  Company  “B”  9,135,000  kw.-hr..  Company 
“B”  delivered  to  Company  “A”  (in  other  zones)  16,936,- 
000  kw.-hr.  and  Company  “A”  delivered  to  Company 
“C”  9,172,000  kw.-hr.  Of  the  total  of  35,243,000  kw.-hr. 
thus  transferred,  about  19,000,000  kw.-hr.  were  delivered 
during  off-peak,  resulting  in  a  fuel  saving  of  about 
$19,000  in  that  month. 

Normally  the  three  systems  are  operated  in  parallel 
with  each  other  and  with  the  Twin  Branch  station  at 
South  Bend  most  of  the  time.  Parallel  operation  with 
the  Milwaukee  system  is  not  normal,  as  this  line  is  main¬ 
tained,  primarily,  as  a  reserve  connection  for  use  in 
emergencies.  Interconnections  with  companies  west  and 
south  of  the  Chicago  district  are  also  operated,  for  the 
most  part,  as  reserve  connections  and  are  paralleled  only 
as  operating  conditions  require  it.  These  lines  are  of 
small  capacity  and  are  not  suitable  for  other  than  local 
reserve  service. 

The  interconnection  of  power  stations  by  lines  of 
relatively  large  capacity  has  resulted  as  follows: 

(a)  The  size  of  generating  units  is  increased,  while 
the  total  capacity  and  reserve  for  a  district  is  decreased. 

(b)  The  investment  per  kilowatt  of  capacity  in  gen¬ 
erating  stations  and  the  total  investment  are  decreased. 

(c)  The  consumption  of  fuel  is  reduced  by  ability  to 
give  the  more  economical  units  the  “base  load”  of  an 
entire  district. 

(d)  The  reliability  of  service  is  enhanced  by  increased 
availability  of  the  capacity  and  reserve  in  generating 
units  during  emergencies  and  routine  operating  work, 
such  as  overhauling  and  repairing  equipment. 

Some  problems  require  solution  before  an  intercon¬ 
nected  group  may  realize  the  advantages  sought.  These 
problems  relate,  chiefly,  to  the  ability  to  control  the  divi¬ 
sion  of  energy  between  neighboring  stations  and  to  make 
delivery  continuously  when  occasion  requires.  Experi¬ 
ence  thus  far  in  the  Chicago  district  indicates  that  these 


problems  lie  outside  of  the  generating  equipment  almost 
entirely  and  relate  to  the  size,  voltage,  length  and  other 
characteristics  of  the  interconnecting  lines. 

When  line  capacity  is  high  and  lengths  are  short  in 
proportion  to  the  voltage  of  transmission  the  transfer 
of  energy  between  stations  is  readily  accomplished  by 
governor  control  of  the  generating  units.  When  lines 
are  relatively  long  and  have  a  capacity  which  is  ap¬ 
proached  by  the  normal  surges  of  synchronizing  energy, 
which  flow  between  the  two  sources  of  power,  there  is 
instability  of  operation,  and  lack  of  continuity  is  likely 
to  result. 

The  presence  of  several  successive  transformations 
in  a  tie  line  has  the  eflfect  of  increasing  its  impedance 
and  is,  thus,  equivalent  to  an  increase  in  length.  More 
than  two  transformations  (one  each  way)  are  to  be 
avoided  in  such  lines,  if  possible. 

With  long  lines  or  lines  in  which  the  direction  of  flow 
of  energy  is  at  different  times  in  opposite  directions 
it  is  often  necessary  that  means  of  voltage  control  be 
provided.  These  are  required  to  permit  the  receiving 
station  to  operate  its  bus  at  a  voltage  level  suited  to  the 
requirements  of  the  circuits  supplying  energy  within 
its  own  area  of  distribution.  In  such  situations  trans¬ 
formers  with  tap  changers,  adjustable  under  load,  are 
finding  useful  application. 

At  the  higher  voltages  the  use  of  synchronous  con¬ 
densers  for  voltage  control  are  often  found  desirable 
through  the  ability  to  regulate  the  power  factor  of  the 
system  secured  thereby. 

Pennsylvania-New  Jersey 
Interconnection 

By  the  Late  W.  C.  L.  Eglin 

Philadelphia  Electric  Company 

NTERCONNECTION  ranges  from  ties  of  very 
small  capacity  between  outlying  points  of  adjoin¬ 
ing  or  interpenetrating  systems,  which  if  utilized  to 
the  utmost  could  not  materially  affect  the  operating 
economies  of  the  system  taken  as  a  whole,  up  to  trunk 
lines  connecting  principal  centers  of  load  and  generation, 
involving  a  comprehensive  mutual  program  with  large 
investment  and  promising  commensurate  return.  To 
the  latter  class  belongs  the  interconnection  between  the 
Philadelphia  Electric  Company,  the  Pennsylvania  Power 
&  Light  Company  and  the  Public  Service  Electric  & 
Gas  Company,  the  first  step  of  which  is  now  practically 
ready  for  operation.  It  is  the  purpose  of  the  three 
companies  by  this  interconnection  so  to  co-ordinate  their 
construction  and  operation  programs  as  to  result  in  a 
maximum  saving  of  investment  and  operating  expense. 
The  studies  made  preliminary  to  the  final  agreement 
indicate  that  the  present  contemplated  construction, 
namely,  a  complete  220-kv.  ring  between  the  systems 
with  suitable  facilities  for  connecting  each  system  to 
the  ring,  will,  when  carefully  operated,  utilize  to  the 
best  advantage  all  of  the  diversity  occurring  between  the 
system  loads  for  the  coming  ten  years. 

Each  company  will  design  and  construct  the  lines  lying 
within  its  own  operating  territory,  although  all  three  have 
agreed  upon  the  climatic  loading  conditions  and  the  gen¬ 
eral  basis  of  design. 

The  principal  saving  in  this  case  results  from  load 
diversity,  in  that  the  peak  load  of  the  combined  systems 
is  smaller  than  the  sum  of  the  individual  peaks.  By 
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pooling  the  reserve  capacities  which  the  companies  main-  erating  capacity  indicates  that  these  are  relatively 
tain  they  are  able  to  dispense  with  a  certain  portion  of  infrequent  and  no  loss  in  reliability  is  expected  under  the 
this  reserve  without  loss  of  reliability.  Staggering  of  assumption  that  the  interconnecting  companies  will  not 
construction  among  the  companies  will  make  the  installa-  all  require  their  share  of  the  total  reserve  diversity 
tion  of  two  or  three  generating  units  adequate  in  any  simultaneously. 

particular  year,  where  four  or  five  might  be  required  Economic  Distribution  of  Combined  System  Load — 
if  the  three  systems  operated  independently.  Distribu-  In  a  single  system  of  steam-generating  stations,  espe- 
tion  of  the  combined  load  so  that  the  more  efficient  sta-  cially  when  serving  a  compact  territory,  the  proper 
tions  will  carry  the  base  load  and  the  less  efficient  the  apportionment  of  load  among  stations  seldom  offers 
peak  loads  will  be  a  source  of  considerable  saving  in  serious  difficulties.  It  is  usually  found  economical,  as 
operating  expenses.  The  furnishing  of  emergency  power  the  system  grows,  to  build  up  one  station  at  a  time  from 
in  excess  of  normal  reserve  requirements  when  this  is  initial  to  ultimate  capacity  rather  than  to  have  two  or 
available  in  the  other  companies  results  in  no  actual  more  under  way  simultaneously.  Thus  each  station  in 
money  saving,  but  does  improve  reliability  of  operation,  its  operating  performance  reflects  current  practice  during 
Load  Diversity — In  this  interconnection  the  principal  its  design  and  construction  period,  and  the  cost  margin 
portion  of  the  load  diversity  is  due  to  the  difference  in  between  stations  is  sufficient  to  render  the  correct  dis- 
the  shape  of  the  individual  daily  load  curves  on  any  tribution  of  load  obvious.  Transmission  limitations  and 
selected  day  during  the  peak  period  of  the  combined  minimum  loading  requirements  of  stations  may  enforce 


Substation  connecting  Conowingo  and  Philadelphia  System  with  Pennsylvania  Power  &  Light  and 

Public  Service  Electric  &  Gas  Companies 

Plymouth  Meeting  substation,  which  will  be  the  Junction  point  equipped  for  ratio  changing  (15  per  cent  range)  under  load  are 

for  the  220-kv.  lines  from  Conowingo,  the  220-kv.  loop  connecting  installed.  Air-jet  radiator  cooling  will  increase  their  rating  to 

the  three  companies  and  the  66-kv.  lines  to  Philadelphia  will  be  130,000  kva.  The  condensers  are  connected  to  the  13.3-kv.  ter- 

equipped  with  three  30,000-kva.  synchronous  condensers  initially.  tiary  windings  and  are  equipped  with  extra  high-si)eed  excitation. 

Self-cooled  220/66/13. 3-kv.,  100,000-kva.  transformer  banks  Many  unusual  features  of  design  are  involved. 


systems.  Further  contributions  are  made  by  the  differ-  departures  from  this  ideal  distribution.  In  the  case  of 
ence  in  the  season  of  annual  peak  and  by  the  non-  a  system  of  wide  area  and  low  concentration  of  load  it 
coincidence  of  those  accidental  high  days  which  cause  may  prove  more  economical  to  establish  two  or  more 
weekly  or  monthly  peaks  on  the  individual  system.  For  centers  of  supply,  and  increase  them  in  capacity  accord- 
example,  the  daily  peak  of  the  Pennsylvania  Power  &  ing  to  the  requirements  of  their  districts,  rather  than 
Light  Company  is  in  the  morning  throughout  the  year,  to  provide  the  transmission  facilities  required  to  permit 
with  the  afternoon  load  slightly  lower  and  the  evening  all  the  growth  to  take  place  at  one  station, 
load  materially  reduced.  The  annual  peak  load  occurs  No  matter  to  which  class  the  systems  concerned  be- 
in  October.  The  load  curves  of  the  Public  Service  long,  the  interconnection  of  two  or  more  systems  which 

Electric  &  Gas  Company  and  the  Philadelphia  Electric  have  grown  up  entirely  independent,  and  which  are 

Company  are  quite  similar,  both  having  large  evening  therefore  likely  to  include  stations  of  approximately 

loads  throughout  the  year,  and  in  particular  a  high  peak  equal  operating  performance,  offers  many  delicate  prob- 

near  5  p.m.  throughout  the  winter  months.  The  yearly  lems  of  load  apportionment. 

maximum  load  of  both  usually  occurs  in  December.  Load  Dispatching — The  interconnection  headquarters 

Reserve  Diversity — The  experience  of  the  three  indi-  for  general  administration  and  Joad  dispatching  is  to  be 

vidual  systems  with  calls  upon  their  own  reserve  gen-  established  at  Siegfried.  It  will  be  advised  of  the  ex- 
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pected  outputs  from  the  various  hydro  plants  of  the  The  output  of  the  Conowingo  project  can  be 
system  as  far  in  advance  as  estimates  can  reasonably  pletely  absorbed  earlier  with  the  interconnection 
be  made,  and  will  plan  the  operation  of  the  steam  stations 
to  carry  most  economically  the  remaining  load.  The 
preliminary  studies  of  the  interconnection  project  have 
demonstrated  conclusively  that  an  opportunity  for  large 
savings  exists,  but  only  the  most  alert  and  skilled  load 
dispatching  will  realize  all  of  the  possible  benefits. 

Relay  protection  on  the  220-kv.  lines  consists  essen¬ 
tially  of  special  type  C  Z  relays  and  directional,  ground- 
current  relays.  Transformer  banks  and  condensers  have 
the  usual  difTerential  protection.  The  66-kv.  lines  are 
also  protected  by  C  Z  and  ground-current  relays. 

The  220-kv.  oil  circuit  breakers  have  an  interrupting 
capacity  rating  of  2,500,000  kva.  and  the  66-kv.  line 
breakers  a  rating  of  2,000,000  kva. 

The  Conowingo  and  interconnection  projects  have 
many  favorable  reactions  upon  each  other, 
is  the  common  use  of  facilities  for  connecting  the  22f)-kw. 
lines  with  the  Philadelphia  Electric  Company’s  existing 
transmission  system 


Pacific  Coast  Observations 


By  P.  M.  Downing 
Pacific  Gas  &  Electric  Company 

There  are  many  instances  where  two  or  more  inde¬ 
pendent  systems  are  operating  very  successfully 
under  interconnection  agreements,  but  to  obtain  maximum 
One  of  these  benefits,  control  and  management  should  be  unified. 

Although  there  are  many  arguments  in  favor  of  in¬ 
terconnection,  the  extent  to  which  power  systems  can  be 
The  cost  of  Plymouth  Meeting  advantageously  interconnected  has  certain  limitations 

beyond  which  there  is  no  advantage  in  going.  In  the 
light  of  present  knowledge  the  advantages  of  intercon¬ 
nection  are  regional  in  character  and  limited  to  a  radius 
of  300  to  400  miles. 

Interconnection  between  various  sources  of  electric 
generation  and  distribution  on  the  Pacific  Coast  was  the 
inevitable  result  of  environment  and  economic  pressure. 
Along  the  route  of  these  transmission  lines,  running  from 
the  hydro  plants  on  the  western  slope  of  the  mountains 
to  the  larger  cities  along  or  near  the  coast,  were  many 
small  towns  and  agricultural  communities  supplied  with 
power  from  isolated  plants.  Eventually  most  of  these 
plants  with  the  distributing  systems  became  a  part  of 
a  larger  and  more  extensive  network.  When  it  is  con¬ 
sidered  that  the  agricultural  business  is  the  least 
remunerative  of  any  that  is  served,  it  will  be  apparent 
that  the  rural  communities  have  benefited  greatly  by  the 
fortunate  fact  that  nature  placed  them  between  the  source 
of  power  supply  and  the  principal  markets. 

It  is  still  desirable,  if  best  operating  results  are  to  be 
obtained,  to  maintain  a  ratio  between  hydro  and  steam 
capacities  that  will  place  the  base  load  on  hydro  and  peak 
and  emergency  loads  on  steam.  The  ideal  relationship 
depends  upon  such  elements  as  load  factor,  relative  cap¬ 
ital  costs  of  steam  and  hydro  installations,  cost  of 
fuel,  etc. 

From  the  standpoint  of  continuity  of  service,  steam 
plants  play  a  less  important  part  today  than  they  did  a 
few  years  ago.  For  example,  the  Pacific  Gas  &  Electric 
Company,  with  a  peak  load  of  439,568  kw.  and  an 
energy  output  of  2,380,000,000  kw.-hr.,  produced  less 
than  0.9  per  cent  of  it  by  steam.  Several  factors  have 
contributed  toward  bringing  about  this  change.  In  the 
first  place,  as  the  number  of  hydro  plants  feeding  into 
an  interconnected  network  is  increased,  temporary  cessa¬ 
tion  of  operation  of  one  or  more  generating  stations 
whose  output  represents  a  comparatively  small  percentage 
of  the  total  has  but  little  effect  on  the  general  service 
of  the  system  as  a  whole.  A  similar  situation  obtains 
in  the  case  of  transmission  lines.  However,  a  much 
more  important  factor  in  improving  service,  in  so  far  as 
transmission  is  concerned,  is  due  to  the  better  quality 
and  design  of  insulators  that  are  now  available  and  the 
better  and  more  substantial  physical  construction  used. 

Some  of  the  chief  factors  that  must  be  given  consid¬ 
eration  in  the  operation  of  interconnected  systems  are: 
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Important  Benefits  from  Interconnection 


1.  Greater  reliability  of  service  and  increased 
economies.  In  cases  of  a  shortage  of  power  due 
to  accidents  to  equipment,  other  similar  devices 
on  the  interconnected  system  can  supply  the 
shortage  until  repairs  are  made  or  other  units 
put  into  service.  Under  normal  conditions,  the 
more  efficient  units  can  be  operated,  the  less 
efficient  being  held  in  reserve  and  operated  only 
in  emergencies. 

2.  Increased  diversity,  thus  reducing  the  power 
requirements  of  the  combined  systems  and,  by 
improving  the  load  factor,  reducing  the  capital 
investment  in  plant  facilities. 

3.  Common  use  of  reserve  or  spare  capacity, 
further  reducing  the  capital  investment  in  plant. 

4.  In  cases  where  the  network  is  supplied  with 


power  from  both  steam  and  hydro  sources,  the 
hydro  stations  can  be  operated  continuously  at 
full  load  when  water  is  available,  thus  making  a 
maximum  beneficial  use  of  water  power  and  a 
minimum  use  of  steam.  On  a  smaller  system 
there  would  be  much  less  opportunity  of  doing  so. 

5.  General  availability  of  power  over  large 
areas,  thus  making  it  possible  for  factories  to 
locate  where  raw  material,  labor,  market  con¬ 
ditions.  etc.,  are  most  favorable.  This  is  par¬ 
ticularly  important  as  it  permits  manufacturing 
plants  to  locate  in  smaller  towns  and  agricultural 
areas  and  use  labor  normally  employed  during 
certain  seasons  only.  In  this  way  interconnection 
becomes  an  active  force  in  the  decentralization  of 
population.  P.  M.  Dow'ning, 

Vice-president  Pacific  Gas  &  Electric  Company. 


1.  Dependable  communication. 

2.  Centralized  authority  and  control  over  operations. 

3.  Location  and  isolation  of  trouble. 

4.  Voltage  regulation  and  control  over  the  entire  net¬ 
work. 

5.  Frequency  control. 

When  trouble  occurs  on  the  power  circuits  the  induc¬ 
tive  disturbances  are  generally  sufficient  to  make  com¬ 
munication  circuits  on  the  same  or  closely  adjacent  struc¬ 
tures  inoperative  when  they  are  most  needed.  Much 
more  dependable  communication  can  be  had  over  circuits 
independent  of  and  located  a  sufficient  distance  from 
the  power  line  to  be  out  of  range  of  inductive  interfer¬ 
ences.  Recent  developments  in  carrier-current  equipment 
give  promise  of  providing  a  cheaper  and  more  dependable 
means  of  communication. 

The  success  attending  the  operation  of  large  inter¬ 
connected  networks  is  due  in  very  large  measure  to  the 
fact  that  authority  and  control  over  the  details  of  opera¬ 
tion  are  centralized  in  the  load  dispatcher.  Among  the 
more  important  responsibilities  of  this  position  is  alloca¬ 
tion  of  load  among  the  generating  stations,  substations 
and  lines  in  such  a  way  that  there  is  maximum  use  of 
the  more  efficient  plants  or  equipment,  conservation  of 
water  or  fuel  and  readiness  to  meet  any  operating  emer¬ 
gency.  Under  normal  operations,  these  conditions  can 
be  met  without  any  great  difficulty,  but  once  the  regular 
operating  routine  is  upset  by  storms,  breakdowns,  water 
shortage  or  otherwise,  the  resourcefulness  of  the  load 
dispatcher  may  be  taxed  to  the  limit. 

Where  generating  stations  and  switching  centers  are 
separated  by  several  hundred  miles  there  is  always  the 
liability  of  partial  or  complete  failure  of  the  communi¬ 
cation  circuits.  To  dispatch  orders  under  this  condition 
increased  accuracy  and  saving  of  time  have  been  effected 
by  use  of  code  numbers  indicating  prearranged  instruc¬ 
tions. 

Localization  and  isolation  of  trouble  have  been  greatly 
facilitated  by  substitution  of  relay-control  for  manual 
operation  of  switches. 

As  an  interconnected  network  grows  and  the  amount 
of  power  delivered  into  it  increases,  the  necessity  of 
having  dependable  switches  becomes  of  increasing  impor¬ 
tance.  The  construction  of  high-voltage  switches  has 
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been  materially  improved  during  recent  years,  but  there 
has  been  practically  no  change  in  the  general  design. 
Failure  to  keep  pace  with  the  development  of  other 
facilities  used  in  connection  with  the  production  and 
transmission  of  high  voltages  has  made  them  the  weakest 
link  in  a  power  system. 

Thus  far  the  vacuum  type  switch  has  given  more 
promise  of  relief  than  any  other  that  has  been  proposed. 
Laboratory  tests  have  shown  that  there  is  practically 
no  deterioration  or  damage  to  the  contacts  after  opening 
a  15,000- volt  circuit  carrying  120  amp.  more  than  500 
times.  If  this  type  of  switch  can  be  developed  to  a 
point  where  it  can  be  used  on  a  commercial  basis  there 
is  every  reason  to  believe  that  it  wdll  rapidly  supersede 
the  present  oil  type. 

Condenser  installations  can  be  fully  justified  not  only 
as  a  most  satisfactory  means  of  improving  voltage  regu¬ 
lation  but  they  also  have  a  tremendous  economic  value 
in  that,  by  improving  the  power  factor,  the  amount  of 
power  that  can  be  carried  over  a  given  line  is  materially 
increased. 

Frequently  control  on  an  interconnected  system  is  a 
comparatively  simple  matter.  Irrespective  of  the  num¬ 
ber,  size  or  location  of  generating  stations  one  station 
does  the  governing.  Ordinarily  the  station  near  the  load 
center,  where  a  sufficient  governing  margin  can  be  main¬ 
tained  at  minimum  cost,  is  selected.  Where  a  hydro  plant 
does  the  governing  it  is  desirable  that  one  having  suffi¬ 
cient  forebay  capacity  to  supply  the  varying  drafts  neces¬ 
sary  to  meet  load  fluctuations  be  selected.  Where  the 
network  is  supplied  from  both  hydro  and  steam  sources, 
especially  where  the  latter  is  operated  as  a  standby  or 
reserve  source  of  power  supply,  there  is  but  little,  if 
any,  economy  in  governing  with  steam.  Maximum  econ¬ 
omy  will  be  obtained  by  loading  all  hydro  plants  except 
the  one  doing  the  governing,  thus  reducing  the  steam 
load  to  a  minimum  and  keeping  only  enough  boilers  hot 
to  pick  up  the  predetermined  amount  of  load  that  is  to 
be  thus  protected  against  interruptions  in  case  trouble 
should  occur. 

To  prevent  seesawing  of  load  between  different  plants 
the  governors  on  the  governing  plant  are  adjusted  sensi¬ 
tive  enough  to  operate  on  a  minimum  variation  in  speed. 
Those  on  the  other  plants  are  adjusted  to  operate  only 
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SWITCHGEAR  USED  FOR  INCOMING  AND  OUTGOING  FEEDERS  IS  OF  IRONCLAD  TYPE 
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load  on  the  condenser,  or  even  removes  the  unit  from  the 
line  or  replaces  it  on  the  line  entirely  as  the  local  voltage 
conditions  warrant. 

System  voltages  are  checked  both  by  voltage  charts 
and  by  periodical  testing.  Bus  voltages  at  generating 
stations  are  taken  every  half  hour.  Bus  voltages  at 
large  switching  stations  are  watched  carefully  and  any 
deviation  from  normal  is  reported  to  the  system  operator 
at  once.  At  attended  substations  a  complete  set  of  volt¬ 
age  and  load  readings  are  taken  on  three  days  each  week, 
at  10  o’clock  in  the  morning  and  during  the  evening  peak 
load.  These  regular  readings  are  supplemented  with 
voltmeter  charts  taken  at  unattended  points  on  the 
system. 

It  is  the  duty  of  the  man  in  charge  of  voltage  control 
to  determine  which  taps  are  to  be  used  on  regulating 
transformers  at  the  switching  stations  and  to  determine 
when  these  taps  shall  be  changed  by  reason  of  changes 
in  load.  The  usual  range  of  the  taps  is  in  steps  of  2^ 
per  cent  to  10  per  cent  above  and  below  normal.  The 
voltage  on  the  transmission  lines  is  kept  as  nearly  con¬ 
stant  as  possible.  Distribution  voltage  regulation  is  ac¬ 
complished  by  regulators  installed  either  on  individual 
lines  or  on  transformers  feeding  distribution  buses.  It 
is  intended  that  these  regulators  shall  care  for  all  dis¬ 
tribution  voltage  conditions  and  no  attempt  is  made  to 
regulate  these  conditions  by  changes  of  the  transmission 
line  voltage. 


Iron-Clad  Equipment  Saves  Space 
in  New  Substation 


REYROLLE  switchgear  is  used  throughout  the  new 
East  172d  Street  substation  of  the  New  York  Edison 
Company,  Energy  is  received  at  13,200  volts,  three- 
phase,  and  transmitted  at  the  same  potential  to  outgoing 
feeders,  which  in  turn  supply  distribution  transformers 
feeding  low-voltage  networks  at  strategic  centers.  Each 
incoming  feeder  is  equipped  with  330-kva,  induction- 
voltage  regulators  and  supplies  three  smaller  distribution 
feeders. 


on  the  wider  variations  that  would  occur  if  and  when  for 
any  reason  they  might  become  separated  from  the  gov¬ 
erning  station. 

On  a  reasonably  large  interconnected  network  of  lines, 
carrying  a  highly  diversified  load,  the  instantaneous  varia¬ 
tion  in  load,  or  what  is  ordinarily  called  the  governing 
margin,  is  comparatively  small.  In  fact,  it  is  not  at  all 
unusual  during  short  water  periods  to  reduce  this  to 
practically  zero  and  follow  the  gradual  variations  in  load 
by  hand  control.  On  the  system  of  the  Pacific  Gas  & 
Electric  Company,  with  a  peak  of  almost  440,000  kw,-hr, 
supplied  to  an  area  larger  than  any  other  interconnected 
network  in  the  West,  the  normal  governing  margin  is 
between  1 ,000  and  2,000  kw. 


System  Voltage  Control 


By  C,  P,  Hubbard 

System  Operator  Detroit  Edison  Company,  Detroit,  Mich. 


C  ONTROL  of  voltage  on  the  Detroit  Edison  system 
from  the  generator  busbars  to  customers’  outlets  is 
the  direct  responsibility  of  one  man  in  the  engineering 
division  of  the  electrical  operating  department.  Load 
conditions  are  not  permitted  to  affect  the  voltages;  that 
is  to  say,  over-  or  under-voltage  is  not  allowed  at  times 
of  light  or  heavy  system  load.  Except  for  a  slight  va¬ 
riation,  caused  by  shifting  wattless  current  from  one 
plant  to  another,  the  generating-plant  voltages  are  carried 
practically  constant  throughout  the  24  hours  of  the  day. 
Generator  voltage  is  not  regulated  to  compensate  for  sys¬ 
tem  conditions  caused  by  changes  in  load.  The  voltage 
schedules  in  the  various  elements  of  the  system  are  main¬ 
tained  by  tap  chargers  at  switching  stations  and  by  syn¬ 
chronous  condensers  at  the  ends  of  long  transmission 
lines.  It  should  be  observed  that  these  synchronous  con¬ 
densers  are  more  for  voltage  control  than  power- factor 
correction.  The  synchronous  condensers  are  not  oper¬ 
ated  at  scheduled  loads,  but  are  controlled  by  the  local 
station  operator  in  accordance  with  voltage  conditions  at 
the  particular  point.  The  operator  increases  or  decreases 


Lightning  Experience* 

Performance  of  different  sections  of  132-kv.  line  reduced  to  a  common  basis. 
Changes  in  tower  design.  Work  done  to  reduce  lightning 
troubles  at  stations.  Efficacy  of  ground  wire 

By  Philip  Sporn 

Electrical  Engineer  American  Gas  Sr  Electric  Company 


WHEN  a  line  goes  out  of  service  it  is  the  business 
of  the  operating  man  to  get  it  into  service  with 
as  little  delay  as  possible  and  afterward  try  to 
determine,  if  possible,  what  has  happened.  When  the 
excitement  of  the  emergency  has  passed  this  often  re¬ 
sults  in  a  lack  of  evidence  that  will  withstand  critical 
analysis  or  give  any  real  information  as  to  what  has 
happened  such  as  would  be  of  real  benefit  to  future 
design.  Keeping  this  in  mind  it  is  easier  to  understand 
why  some  of  the  records  presented  are  in  some  respects 
incomplete.  Examining  the  accompanying  table  it  will 
be  noted  that  the  largest  number  of  lightning  outages 
occurred  on  the  Twin  Branch-Lima  line.  This  line  was  in 
service  for  the  full  year  and  has  a  length  of  128^  miles. 
Based  on  100  miles  of  circuit,  however,  it  is  not  at  all  out 
of  line  and  checks  up  with  similar  performance  on  the 
Lima-Fostoria  line  and  on  the  Philo-Crooksville  line. 
On  the  basis  of  100  line-miles  the  largest  number  of  inter¬ 
ruptions  occurred  on  the  Glen-Lyn-Roanoke  line,  but 
this  figure  is  of  course  subject  to  the  weakness  that  the 
line  was  in  service  for  six  months  only,  and  there  is  no 
way  of  checking  up  whether  the  ratio  employed  for  figur¬ 
ing  the  yearly  number  of  interruptions  was  correct  for 
the  entire  year. 

Where  Greatest  Interruptions  Occurred 

Of  the  lines  that  were  in  service  for  an  entire  year 
the  largest  number  of  interruptions  per  100  miles  of  line 
was  sustained  by  the  Logan-Turner  line.  This  is  a  line 
that  has  no  ground  wires  and,  in  addition,  passes  through 
especially  rugged  country.  The  length  of  the  insulator 
string  on  this  line  is  particularly  short  (see  tabulated 
values)  being,  in  fact,  shorter  than  that  of  any  other 
line  with  the  exception  of  the  Windsor-Canton  line. 
Expressed  in  circuit-miles,  however,  the  record  is  rather 
good.  In  such  cases  involving  a  double-circuit  line, 
however,  the  method  of  dividing  the  total  number  of 
interruptions  by  two  and  calling  that  the  interruptions 
per  circuit  is  questionable.  It  raises  the  question  whether 
such  a  result  can  be  compared  with  the  number  of  flash- 
overs  on  a  single-circuit  line. 

To  amplify :  Consider  the  two  top  wires  of  a  double¬ 
circuit  tower  line  with  both  circuits  subject  to  the  same 
potential  gradient.  Upon  the  occurrence  of  a  lightning 
discharge,  chance  will  usually  determine  which  one  of 
the  two  circuits  is  to  flash  over  first.  This  assumes,  of 
course,  that  their  arrangement  is  perfectly  symmetrical 
and  that  they  constitute  the  same  phase  wire  in  their 
respective  circuits.  A  flashover  having  occurred  on  one 

i  - - - 

1  *  Excerpts  from  paper  presented  before  A.I.E.E.  at  midwinter 

I  convention  on  Feb.  17. 
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of  them,  the  question  arises  whether  that  flashover  does 
not  reduce  the  energy  in  the  surface  sufficiently  to  lower 
the  head  of  the  wave  to  such  an  extent  that  the  second 
wire  will  not  flash  over.  The  fact  that  among  all  the 
double-circuit  lines  the  maximum  number  of  instances 
in  which  both  circuits  flashed  over  on  any  one  line  was 
only  four  against  a  total  number  of  flashovers  of  twenty 
would  certainly  tend  to  indicate  that  some  such  explana¬ 
tion  may  be  the  correct  one. 

The  Roanoke-Reusens  line  is  third  in  the  number  of 
interruptions  per  100  miles  of  line,  but  the  figure  for  a 
whole  year  was  again  obtained  by  a  ratio  and  is  open  to 
the  same  objection  as  the  figures  for  the  Glen  Lyn- 
Roanoke  lines.  The  Phflo-Canton  and  the  Windsor- 
Canton  lines,  in  spite  of  the  fact  that  the  Philo-Canton 
line  generally  is  exposed  to  more  severe  storms  than  the 
Windsor-Canton  line,  have  practically  the  same  record 
for  the  year  1926,  when  reduced  to  a  100-mile  basis 
One  of  these  lines,  namely,  the  Windsor-Canton  line, 
has  two  ground  wires  and  is  considerably  lower  than 
the  Philo-Canton  line,  which  has  only  one  ground  wire. 
The  record  during  1926  would  seem  to  show  that  from 
the  standpoint  of  reliability  the  Philo-Canton  line,  even 
though  it  has  only  one  ground  wire,  has  been  put  on  a 
plane  of  reliability  equal  to  that  of  the  Windsor-Canton 
line.  From  the  data  gathered  on  the  Glen-Lyn-Reusens 
line  and  Roanoke-Reusens  line  in  1926  it  would  seem 
that  the  ground  wire  on  these  lines  was  not  so  effective 
as  it  was  on  the  other  lines.  The  ground  wire  construc¬ 
tion  •  being  in  general  the  same  on  all  of  the  lines,  a 
possible  explanation  for  the  large  number  of  flashovers 
may  lie  in  the  fact  that  the  tower  resistance  over  the  lines 
as  a  whole  is  rather  high. 

Apparent  But  Not  Actual  Immunity 

An  interesting  line  in  the  series  is  the  I.x)gan-Sprigg 
line.  This  line,  of  wood-pole  construction,  was  origi¬ 
nally  built  for  88,000  volts  and  was  operated  for  a  period 
of  about  five  years  at  44,000  volts.  At  the  end  of  this 
time  additional  insulation  was  added  and  the  line  was 
cut  over  to  132,000-volt  operation.  The  majority  of 
the  structures  are  two-pole  A  frames  with  ungrounded 
steel  crossarms.  The  insulation  is  unusually  liberal.  For 
a  while,  when  the  line  was  first  placed  in  operation, 
the  operating  records  seemed  to  indicate  an  almost  light¬ 
ning-proof  line,  but  detailed  investigation  has  shown 
that  this  was  not  quite  so.  Considering  the  shortness 
of  the  line,  namely  21  miles,  the  record  is  not  particularly 
good,  although  again  the  record  is  open  to  the  criticism 
that  a  full  year’s  data  were  not  available. 

Only  in  one  case  has  a  line  been  out  of  service  due  to 
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lightning  trouble  on  it  for  a  period  in  ex¬ 
cess  of  the  time  necessary  to  close  the  line 
back  in  service.  The  one  case  referred  to 
occurred  on  May  18  on  the  Windsor-Canton 
line,  where  both  circuits  tripped  automati¬ 
cally  due  to  the  breaking  of  two  line  wires. 
It  is  interesting  to  note  that  this  occurred 
on  a  line  that  had  been  very  conservatively 
designed  from  the  standpoint  of  height 
above  ground,  but,  on  the  other  hand,  it  had 
practically  no  arcing  protection.  This  again 
substantiates  the  {X)int  that  in  designing  a 
line  both  preventive  and  remedial  measures 
must  be  considered.  Lowering  a  line,  for 
example,  will  undoubtedly  reduce  the  light¬ 
ning  voltage  which  may  be  induced  on  the 
line.  Installing  a  ground  wire  will  do  the 
same  thing.  Both  these  measures  are  pre¬ 
ventive.  The  purpose  of  the  arcing  protec¬ 
tive  devices,  on  the  other  hand,  are  decid¬ 
edly  remedial. 

In  every  case  during  1927  construction 
ground  wire  was  brought  into  the  station 
structure  and,  where  the  station  structure 
design  allowed,  the  number  of  ground  wires 
brought  into  the  station  structure  was 
made  larger  than  the  number  on  the  line 
itself,  all  with  the  idea  of  reducing  as  much 
as  possible  the  surge  impedance  of  that 
portion  of  the  system  running  from  the 
last  tower  to  the  bus. 

To  limit  definitely  the  amount  of  over¬ 
voltage  that  can  be  brought  into  the  station 
apparatus  a  reduction  in  the  insulating  value 
on  the  first  mile  or  so  of  the  line  coming 
into  the  station  was  made,  all  with  the  idea 
of  making  certain  that  the  lightning  strength 
of  the  apparatus  connected  to  the  bus  was 
equal  to,  or  greater  than,  the  lightning 
flashover  of  the  insulator  string  on  the  first 
mile  of  line. 

Where  the  country  did  not  absolutely  de¬ 
mand  it,  the  use  of  tower  extensions  has 
been  kept  at  a  minimum  so  as  to  keep  the 
effective  height  of  the  line  at  a  predeter¬ 
mined  level,  that  level  being  determined,  of 
course,  by  the  tower  design  itself.  In  cases 
where  the  topography  of  the  country  per¬ 
mitted,  the  tension  to  which  the  conductor 
was  pulled  up  was  considerably  reduced, 
resulting  in  a  greater  sag  and  a  closer  ad¬ 
herence  of  the  conductor  to  the  contour  of 
the  earth,  with,  of  course,  a  net  reduction 
of  the  average  height  of  span  above  earth. 

More  attention  was  paid  to  the  mechani¬ 
cal  aspect  of  the  arcing  protection  arrange¬ 
ments  with  a  view  to  minimizing  the  effects 
of  conductor  vibration  on  the  protection 
assembly  itself. 

Previously  it  was  pointed  out  that  unless 
a  line  was  very  low,  generally  steel  tower 
structures,  carrying  power  conductors  of 
44,000  volts  and  over,  should  be  designed 
and  installed  with  a  ground  wire.  It  is  now 
believed  that  careful  consideration  should 
be  given  to  the  question  of  whether  or  not 
two  ground  wires  would  not  in  some  cases 
be  justifiable,  with,  of  course,  particular 
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attention  to  the  location  of  the  ground  wires  as  regards 
the  main  conductors.  The  experience  with  lines  without 
ground  wires,  and  particularly  the  experience  obtained 
during  1926  on  the  Logan-Sprigg  and  Tumer-Logan  lines, 
would  seem  to  prove  definitely  that  it  is  very  hazardous 
and  extremely  unwise  to  try  to  operate  a  line  of  the  type 
under  discussion  without  a  ground  wire.  The  limit  to  the 
voltage  which  can  be  picked  up  on  an  insulator  string  be¬ 
ing  the  flashover  of  the  string  plus  its  supporting  structure 
to  ground,  the  likelihood  of  picking  up  voltages  close 
to  that  limit  will  naturally  be  much  greater  without  a 
ground  wire  than  with  it.  This  has  been  borne  out  by 
some  of  the  1927  experiences  with  klydonographs. 

Switch  and  Transformer 
Oil  Testing 

Semi-automatic  control  of  testing  equipment 
expedites  work.  Chart  record  shows 
breakdown  potential 

By  J.  B.  Wallace 

Detroit  Edison  Company,  Detroit,  Mich. 

The  standard  A.S.T.M.  method  of  determining 
the  dielectric  strength  of  transformer  and  switch  oils 
specifies  ( 1 )  a  definite  settling  time  of  five  minutes  for 
the  sample  in  the  test  cup  before  applying  potential ; 

(2)  a  definite  settling 
time  of  one  minute 
between  four  suc¬ 
ceeding  trials,  and 
(3)  a  constant  rate 
of  potential  increase 
of  3,000  volts  per 
second  up  to  break¬ 
down.  Automatic  re¬ 
cording  of  the  break¬ 
down  kilovolts,  while 
not  specified,  is  also 
desirable  to  eliminate 
errors  in  observation 
of  the  s  w’  i  n  g  i  n  g 
pointer  on  the  volt¬ 
meter.  To  meet  these 
requirements  equip¬ 
ment  has  been  devel¬ 
oped  for  use  in  the 
high-voltage  test  lab- 
oratory  of  the 
Detroit  Edison  Com- 
a  n  y  .  Alternating 
current  for  general 
high-voltage  testing 
is  supplied  by  a  mo¬ 
tor-driven  alternator 
with  direct-connected 
exciter ;  the  output 
voltage  of  this  alter¬ 
nator  is  adjusted  by  a  motor-driven  main  field  rheostat 
With  limit  switches  and  can  be  varied  between  zero  and 
3,750  volts.  The  output  of  this  alternator  energizes  the 
primary  winding  of  the  high-voltage  test  transformer, 
which  is  rated  at  50  kva.  with  a  ratio  of  2,300/100,000 
volts.  A  standard  oil-circuit  breaker  connects  the  alter¬ 
nator  output  to  the  test  transformer.  This  circuit  breaker 
IS  operated  by  a  G.E.  type  MK-1  reclosing  mechanism 


actuated  by  a  single-phase  repulsion  induction  motor  and 
fly-ball  weights.  This  mechanism  has  been  equipped  with 
two  potential  trip  coils,  one  of  which  is  arranged  for  man¬ 
ual  trip,  remotely  controlled,  and  the  other  is  operated  by 
a  current  relay  in  the  secondary  of  a  current  transformer 


BENCHBOARD  FOR  CONTROL  OF  DIELECTRIC  TESTS  OF  OIL 


in  the  lius  run  between  circuit  breaker  and  test  trans¬ 
former. 

The  timing  cycle  is  controlled  by  a  Westinghouse  peri¬ 
odic  reclosing  relay,  which  is  a  d.c.  motor-operated  drum 
type  relay,  arranged  to  control  four  circuits.  Control 
energy  is  furnished  by  a  2^-kw.,  125-volt  d.c.  generator 
w'hich  is  a.c.  motor-driven.  Energy  for  indicating  lamps, 
alarm  circuits,  etc.,  is  taken  at  115  volts  a.c.  from  a  1-kva., 
230/ 11 5-volt  auto-transformer  across  one  phase  of  the 
a.c.  supply  to  the  motor-driven  control  generator.  Op¬ 
erating  controls  and  indicating  instruments  are  concen¬ 
trated  on  a  benchboard  control  desk  inside  the  test 
inclosure,  while  the  timing  and  set-up  relays  are  mounted 
on  a  wall  panel  immediately  adjacent. 

An  Esterline-Angus  recording  voltmeter  w’as  rebuilt, 
with  a  spark  recorder  substituted  for  the  usual  inking 
tube.  The  pointer  is  of  wood,  with  a  vertical  metal  pin 
at  the  recording  end  and  a  metal  segment  just  above  and 
extending  along  the  travel  of  the  pointer.  A  spark  coil, 
mounted  in  the  case,  is  connected  through  a  small  trans¬ 
former  to  the  current  trip  relay  contacts,  and  this  arrange¬ 
ment  causes  a  spark  to  jump,  at  the  moment  of  break¬ 
down,  from  the  metal  segment  to  the  pointer  pin  and 
through  the  chart  to  the  chart  table,  thus  marking  the 
breakdown  voltage  with  a  small  puncture  in  the  chart. 
A  small  solenoid,  actuated  through  the  contacts  of  the 
circuit  breaker  closing  relay,  advances  the  chart  one 
space  between  successive  trials.  The  chart  table  has  been 
made  wider  to  facilitate  writing  oil  sample  identifications 
on  the  record,  and  the  pointer  is  separated  from  the 
writing  space  by  a  heavy  curved  glass  barrier.  The  entire 
recording  assembly  is  mounted  in  a  movable  desk  equipped 
w  ith  rubber  roller  casters  and  a  three-circuit,  six-conduc¬ 
tor,  flexible  cable  from  the  recording  instrument  is  ar¬ 
ranged  to  plug  the  three  circuits  simultaneously  into  the 
proper  terminals  of  a  six-point  Jack  on  the  benchboard. 
The  oil-test  cup  used  with  this  equipment  is  an  adapta- 
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tion  of  the  standard  Westinghouse  cup  provided  for  use 
in  dielectric  breakdown  tests  of  oil. 

The  indicating  and  alarm  circuits  are  energized  and  control 
generator  voltage  is  adjusted  to  a  point  at  which  the  main  field 
rheostat  motor  will  raise  the  test  voltage  at  a  rate  of  3,000  volts 
per  second.  This  point  has  been  predetermined. 

The  alternator  is  started  and  brought  up  to  speed  with  voltage 
at  zero.  The  oil-test  cup  is  cleaned,  dried,  rinsed  and  sample 
poured  in.  The  timer  motor  circuit  is  closed  at  the  benchboard 
and  the  timer  started  manually.  After  4i  minutgs  elapsed  time 
a  set-up  relay  establishes  the  closing  circuit  up  to  the  timer 
contacts.  Aftdr  five  minutes  the  timer  closes  the  circuit  and 
stops,  the  main  circuit  breaker  closes  also,  closing  the  auxiliary 
switch  and  starting  main  field  rheostat  motor  in  “raise”  direction. 
The  voltage  increases  at  3,000  volts  per  second  to  oil  breakdown. 
At  breakdown  the  current-trip  relay  closes  one  circuit  to  the 
recording  voltmeter  spark  coil  and  one  circuit  to  the  trip  coil. 

The  main  breaker  opens,  opening  the  “voltage-raise”  auxiliary 
switch  and  closing  the  “voltage-lower”  auxiliary  switch  and  timer- 
motor  circuit.  The  main  field  rheostat  returns  to  zero,  while 
the  timer  runs  one-half  minute  to  the  set-up  point.  One  minute 
after  the  first  oil  breakdown  the  main  breaker  closes  and  the 
second  run-up  to  breakdown  is  made.  This  cycle  is  repeated  for 
a  total  of  five  breakdowns.  After  the  fifth  breakdown  the  main 
field  rheostat  returns  to  zero,  the  timer  closes  an  alarm  bell 
circuit  for  five  seconds  and  the  timer-motor  circuit  opens  through 
a  timer-drum  contact.  It  cannot  again  be  closed  until  the  timer 
drum  is  manually  rotated  to  the  starting  position. 

The  testing  cycle  is  repeated  twice  and  the  mean  of 
the  averages  of  the  three  series  of  five  trials  each  taken 
as  the  dielectric  strength  of  the  oil  under  test  in  the 
standard  gap  used.  Using  this  equipment,  the  standard 
A.S.T.M.  oil  test  can  be  completed  on  a  given  oil  sample 
in  about  40  minutes  and  requires  less  than  one  quart 
of  oil. 

Reducing  Distribution  Losses 

NINTH  ARTICLE 

Graphic  Ammeter  Tests 

By  J.  B.  Moorhouse 

Electric  Distribution  Engineer  Central  Illinois  Public  Serz'ice 
Company,  Springfield,  III. 

LOAD-CHECKING  graphic  ammeters  are  mounted  in 
two-compartment  steel  boxes  similar  to  those  used  for 
voltmeters  and  illustrated  in  a  previous  article  of  this 
series.  A  receptacle  must  be  provided  for  a  lamp  or 
heater  unit  inside  the  steel  box  in  order  to  keep  the  clocks 
w’arm  during  cold  weather.  A  25-watt  lamp  gives  off 
sufficient  heat  if  the  door  of  the  box  fits  properly. 

In  checking  distribution  transformer  loads  on  either 
the  primary  or  secondary  side  a  current  transformer 
must  be  used.  A  check  on  the  secondary  side  is  prefer¬ 
able  in  that:  (a)  Service  need  not  be  interrupted  while 
connecting  instruments;  (b)  connection  of  instruments 
on  secondary  voltage  is  less  hazardous;  (c)  the  current 
balance  on  the  two  legs  of  the  transformer  can  be 
obtained. 

All  graphic  ammeters  on  the  market  today  operate  at  a 
relatively  high  load.  To  insure  accuracy  of  results  spe¬ 
cial  solid  core  current  transformers  are  used  by  the 
Central  Illinois  Public  Service  Company.  Compensation, 
correct  for  use  with  Westinghouse  type  “U”  graphic 
ammeters,  is  provided  for  by  removing  secondary 
turns  of  the  winding.  Variable  ratio  primary  is  pro¬ 
vided  by  tapping  the  primary  winding.  In  order  to  check 
all  sizes  of  distribution  transformers  from  3  kw.  to  37^ 
kw.  ratios  of  200,  100,  50  and  25.5  amp.  are  most  con¬ 
venient.  These  ratios,  being  in  even  multiples  of  five, 
are  readily  applied  to  the  0-5  amp.  scale  of  the  chart. 


Securing  Clean  Air 
for  Synchronous  Condenser 

Low  intake  velocities  and  selected  entrance 
points  reduce  air  impurities 
in  machine  ventilation 

By  H.  W.  Herrlich 

Electrical  Design  Engineer  Utica  Gas  &  Electric  Company 

Due  to  local  conditions,  a  closed,  circulating,  air- 
cooling  system  could  not  be  used  in  the  installation 
of  a  15,000-kva.,  13.2  kv.  synchronous  condenser  at  the 
Washington  Street  station  of  the  Utica  Gas  &  Electric 
Company. 

The  proximity  of  the  station  to  a  water  gas  plant  and 
to  a  large  boiler  plant  compelled  the  greatest  caution  in 
the  drawing  in  of  free  air,  as  a  considerable  deposit  of 


COOLING  SYSTEM  AVOIDS  ENTRANCE  OF  EXTRANEOUS  MATERIAL 


fine  cinders  covered  the  ground  for  a  great  distance.  It 
was  therefore  decided  to  draw  in  the  required  amount  of 
air  for  cooling  with  the  least  velocity.  This  could  quite 
readily  be  accomplished  through  the  roof  ventilators, 
windows  and  doors.  Normally,  the  air  is  discharged 
through  a  screened  opening  on  the  side  of  the  building, 
as  indicated  in  the  sketch,  but  during  cold  weather  the 
butterfly  damper,  B,  is  closed,  the  cover  plates.  A,  lifted, 
and  the  heat^  air  enters  the  room.  Almost  all  of  the 
switching  equipment  is  located  in  the  same  room  with 
the  condenser  and  is  kept  practically  free  from  deposit 
of  cinders.  The  condenser  has  been  in  constant  use  since 
the  spring  of  1923  and  has  shown  at  the  annual  inspec¬ 
tions  of  the  plant  that  there  is  practically  no  abrasive 
action  on  the  coils  and  a  very  small  deposit  of  cinders 
and  dust. 

The  air  ducts  are  free  from  goosenecks,  short  bends 
and  other  obstructions,  permitting  the  condenser  to  carry 
considerable  overload,  without  exceeding  the  guaranteed 
temperature  rise. 
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Electric  Welding  Saves 
Waterwheel  Casing 

A  SERVICE  interruption  of  three  months,  the  invest¬ 
ment  of  about  $1,000  in  a  new  casing  and  loss  of 
power  during  a  high-water  period  were  saved  recently  in 
a  New  England  generating  plant  by  electric  welding,  at 
an  expense  not  exceeding  $175,  applied  to  a  leaky  hy¬ 
draulic  turbine.  Describing  this  job  before  the  Affiliated 
Technical  Societies  of  Boston,  C.  W.  Babcock,  sales 
engineer  Boston  office  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  stated  that  the  wheel  in  question 
ran  under  about  150  ft.  .of  head  and  had  been  patched 
from  time  to  time  until  leaks  through  the  casing  forced 
a  shut-down.  The  wheel  manufacturer  quoted  three 
months’  delivery  and  a  price  of  about  $1,000  on  a  new 
casing,  but  the  company  could  not  wait  for  this.  It  was 
decided  to  try  arc  welding  as  a  last  resort. 

During  years  of  operation  the  outboard  and  thrust 
bearing  had  worn  gradually,  and  the  runner  moved  later¬ 
ally  until  it  touched  the  casing  and  wore  away  a  section  placed  outside  the  first  and  welded  to  it  across  the  top. 
about  10  in.  wide  and  1  in.  deep  entirely  around  it.  In  A  third  hoop,  ^  in.  in  diameter,  was  then  put  in  place  and 

welded  to  the  second.  A  fifth  ring  ^  in.  in  diameter,  was 
then  placed  at  a  distance  from  the  third  that  the  fourth 
hoop,  |-in.  diameter  would  be  raised  up  from  the  cast- 
iron  when  finally  put  in  place.  The  fifth  hoop  was  welded 
to  the  casting  on  the  outer  side.  This  was  done  to  pre¬ 
vent  the  fifth  ring  from  pulling  or  shrinking  from  the 
cast-iron,  as  it  might  have  done  if  first  welded  to  the 
fourth.  The  fourth  hoop  was  then  dropped  into  place 
and  welded  to  the  third  and  fifth  rings.  A  small  piece 
SECTION  OF  CAST-IRON  WATERWHEEL  CASING,  ELECTRICALLY  WELDED  was  cut  out  of  each  ring  befoTC  Welding,  to  allow  for 

expansion,  and  the  gap  filled  in  later.  These  gaps  were 
one  place  the  casing  was  worn  through  and  in  other  staggered.  Thisr  made  a  strong  bridge  over  the  thin  sec- 
spots  it  was  from  ^  in.,  or  less,  to  ^  in.  thick.  A  patch  tion  and  the  entire  remaining  area  was  welded  in  without 
had  been  placed  over  the  weakest  parts.  Owing  to  the  great  difficulty. 

extreme  thinness  of  the  iron  near  the  inside  radius  of  While  welding  directly  on  the  cast-iron,  the  welder  ran 
the  worn  section  it  was  impossible  to  weld  or  deposit  a  bead  of  only  1  or  2  in.  at  a  time  in  one  spot,  and  a 
metal  on  the  casing  itself.  The  arc  would  have  burned  helper  immediately  peened  this  with  a  hammer  to 
through  as  fast  as  established.  This  space  was,  there-  strengthen  it  and  avoid  porosity.  The  first  layer  of 
fore,  bridged  by  a  series  of  steel  rings  welded  together  welding  to  the  cast-iron  was  done  with  a  special  grade  of 
and  to  the  casting,  and  the  remainder  of  the  area  welded  welding  wire  for  cast-iron,  succeeding  layers  being  put 
in,  as  indicated  in  the  drawing.  on  with  ordinary  steel  welding  wire.  After  welding,  the 

In  handling  this  work  a  f-in.  ring  was  welded  to  the  high  spots  were  ground  off  with  a  portable  wheel,  the 
neck  of  the  casing.  A  second  hoop  of  this  size  was  reinforcing  patch  outside  the  casing  being  left  in  place. 


CASING  AFTER  WELDING  AND  PORTABLE  WELDER  USED 


Steel  hoops 


3  Minimum  thickness  area. 


Three-Phase  Pole-Top  Instrument  Transformer  Box  Installation 
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as  there  was  no  object  in  removing  it.  The  job  was  done 
in  one  week  by  a  welder  and  helper.  About  250  lb.  of 
welding  wire  was  used.  A  Westinghouse  200-amp. 
single-operator  arc  welder  of  the  motor-generator  type 
was  employed,  and  about  300  kw.-hr.  were  consumed. 


Mechanical  Strength  a  Feature  of 
2,500,000-Kva.  Circuit  Breaker 


No  PORCELAIN  is  used  in  the  construction  of  a 
new  type  high  capacity  breaker  now  being  built 
by  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  as  this  material  is  considered  to  be  inadequate  to 
meet  the  mechanical  stresses  that  may  occur.  The  manu¬ 
facturer  believes  that  this  type  of  equipment,  which  is 
supplied  for  15,000-  and  220,000-volt  service,  will  meet 
any  system  capacity  needs  for  some  years  to  come. 

Letters  from  Our  Readers 

cM. _ 

Designing  Plants  in  Economic  Units 

To  the  Editor  of  the  Electrical  World: 

Alfred  Iddles  has  employed  the  logical  method*  in 
attempting  the  solution  for  the  most  economical  set  of 
proportions.  He  first  divides  the  plant  into  sections, 
each  of  which  may,  by  itself,  be  treated  as  an  economic 
unit. 

The  first  economic  unit  is  the  steam -generating  plant. 
Having  determined  which  of  the  sets  of  conditions  in¬ 
vestigated  is  most  economical  for  the  steam-generating 
plant,  he  next,  for  the  resulting  operating  conditions, 
finds  which  of  the  sets  of  conditions  investigated  is  most 
economical  for  the  power-generating  section  of  the  equip- 

*"  Economy  of  High  Efficiency  in  Medium-Sized  Power 
Stations,"  Electrical  \Vc«ld,  page  1S9,  Jan.  28,  1928. 


ment.  The  latter  section  of  the  plant  is  thus  the  second 
economic  unit. 

In  general,  it  may  be  stated  that  there  is  a  set  of  pro¬ 
portions  for  any  structure  which  will  prove  most  eco¬ 
nomical.  The  discovery  of  this  particular  set  of  pro¬ 
portions  is  predicated,  first,  on  ascertainment  of  the  eco¬ 
nomic  units  into  which  the  structure  or  system  may  be 
broken  up.  An  economic  unit  is  a  part  of  the  system 
such  that  the  variations  considered  have  little  or  no  in¬ 
fluence  on  the  cost  of  operation  in  the  part  of  the  plant 
extraneous  to  the  unit  under  consideration.  Thus  it  is 
implied  in  the  method  of  analysis  here  outlined  that  vari¬ 
ations  of  proportions  in  the  steam-generating  plant  will 
not  materially  influence  the  cost  of  operation  in  the  power 
generating  plant,  and  vice  versa. 

The  economic  factor  is  that  expression  which  in  gen¬ 
eral  terms  expresses  in  some  way  the  cost  of  operation 
of  the  economic  unit.  It  includes  terms  whose  magni¬ 
tudes  are  fixed  when  the  physical  proportions  and  load 
conditions  are  fixed  and  whose  value  changes  when  any 
one  of  these  conditions  is  altered. 

Curves  plotted  between  axes,  one  of  which  is  the  eco¬ 
nomic  factor  value  and  the  other  some  physical  propor¬ 
tion  of  the  unit,  may  be  called  the  economic  character¬ 
istic  and  show  at  a  glance  what  is  involved  economically 
when  the  proportions  of  the  unit  are  altered. 

Usually  such  curves  may  be  arranged  to  show  maxi¬ 
mum  or  minimum  values  at  the  best  set  of  proportions, 
depending  upon  whether  the  economic  factor  is  set  up 
to  express  a  saving  in  money  or  total  cost  of  operation. 

Mr.  Iddles  has  chosen,  for  the  sake  of  simplicity,  to 
fix  the  surfaces  in  the  economizer  and  air  preheater.  His 
conclusions,  then,  regarding  whether  or  not  economizer 
and,  or,  air  preheater  surfaces  should  be  installed,  apply 
strictly  only  to  the  amounts  of  surface  in  question. 
There  may  be  and  probably  are  smaller  extents  of  both 
types  of  surface  which  would  prove  economical  in  use, 
even  though  the  interpretation  placed  on  the  results  is 
that  in  some  instances  economizers  and,  or,  air  preheaters 
are  not  economical.  The  reader  might  well  be  referred 
here  to  a  recent  paper  by  Mr.  Van  Deventer  entitled 
“Economics  of  Air  Preheater  Applications,”  A.S.M.E. 
national  fuels  meeting. 

The  economic  factor  as  set  up  by  Mr.  Iddles  is  thus 
restricted  in  certain  proportions  and  represents  directly 
differences  in  operating  costs  for  the  several  sets  of  con¬ 
ditions  chosen,  and  the  only  conclusion  justifiable  is  that 
some  one  of  these  sets  of  conditions  is  more  economical 
than  another.  But  to  say  that  because,  for  instance. 
Case  I  is  more  economical  than  Case  H  air  preheaters 
are  not  justified  is  obviously  a  generalization  based  on 
insufficient  information.  All  that  may  be  said  is  that  as 
much  air  preheater  surface  as  is  included  in  Case  II  is 
not  justifiable.  .The  conclusions  stated  under  (2)  on 
page  194  are  thus  subject  to  the  above  criticism. 

Perhaps  the  same  type  of  criticism  may  apply  to  con¬ 
clusion  (3)  on  page  194,  as  in  view'  of  our  experience 
with  both  pulverized  fuel  and  stoker  fired  boilers  it  is 
difficult  to  believe  that  it  is  generally  true  that  it  will 
take  nine-dollar  coal  to  justify  the  use  of  a  pulverized 
coal  system  of  the  bin  type.  If  this  is  so,  then  there  is 
still  the  unit  system,  which,  although  mentioned  by  the 
author,  has  not  been  brought  into  the  discussion. 
Obviously,  the  high  fixed  charge  and  maintenance  ac¬ 
count  which  handicaps  the  bin  type  system  in  this 
analysis  would  have  to  be  greatly  reduced  for  the  unit 
system.  Prof.  W.  J.  Wohlenberg. 

Yale  University. 
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Generation,  Control,  Switching 
and  Protection 

The  Klingenberg  Power  Station,  Ber¬ 
lin. — This  station  has  a  present  capacity 
of  270,000  kw.  and  renders  the  city  of 
Berlin  independent  of  outside  electrical 
sources.  The  various  features  of  the  sta¬ 
tion,  including  the  method  of  receiving 
the  coal,  and  steam  and  electric  generat¬ 
ing  data  and  features  are  given.  Steam 
is  generated  at  514  lb.  per  square  inch 
and  797  deg.  F.  The  boiler  drums  and 
superheater-tube  suspension  offer  un¬ 
usual  features.  All  tbe  combustion  air  is 
preheated  to  302  deg.  F.,  a  portion  of  it 
being  extracted  and  mixed  with  cold  air 
for  use  in  the  primary  air-fuel  mixture. 
The  remainder  is  drawn  by  suction  into 
the  combustion  chamber.  The  generat¬ 
ing  equipment  consists  of  three  sets,  each 
having  an  output  at  a  continuous  rating 
of  100,000  kva.  Each  set  consists  of  a 
main  machine  of  80,000  kw.  capacity 
and  an  auxiliary  machine  with  an  out¬ 
put  of  10,000  kw.  The  turbines  operate 
at  478  lb.  per  square  inch  and  752  deg. 
F.  Each  consists  of  a  triple-expansion 
cross-connected  turbine  with  twin  low- 
pressure  portions  and  drives  two  gen¬ 
erators  of  equal  output.  The  two  parts 
of  each  turbine  are  arranged  parallel  and 
alongside  one  another,  each  set  being 
placed  one  behind  the  other  along  the 
longitudinal  axis  of  the  turbine  room. 
Control  is  obtained  from  a  main  con¬ 
trol  room,  where  an  instrument  indicat¬ 
ing  the  conditions  on  the  steam  and 
electrical  sides  allow  a  close  supervision 
of  all  operations.  Transformers  raise 
the  generator  voltage  of  6,000  to  30,000 
volts  and  are  connected  directly  to  the 
30,000- volt  bus  bars  for  subsequent  dis¬ 
tribution,  —  Engineering  (England), 
Jan.  13,  1928. 


Transmission,  Substations 
and  Distribution 

The  Grounding  of  a  Long-Distance 
Transmission  Line  Compensated 
Through  Petersen  Earth  Coils. — Taka- 
SHi  Ohtsuki.  —  The  author  has  en¬ 
deavored  to  cover  the  subject  of  the 
grounding  of  long-distance  transmission 
lines,  and  the  general  equations  of  a 
transmission  line  grounded  at  any  point 
on  the  line  with  any  treatment  of  its 
neutrals  have  been  derived  with  consid¬ 
eration  for  all  distributed  line-constants 
so  that  an  accurate  tuning  condition  of 
the  earth  coils  may  be  obtained.  The 
electrical  conditions  resulting  from  the 
accidental  grounding  of  a  line  are  theo¬ 
retically  investigated  for  various  prob¬ 
able  causes  so  that  the  numl)er  and  loca¬ 
tion  of  earth  coils  on  a  transmission  line 
for  the  most  favorable  results  are  cov- 
^•■ed.  It  is  stated  that  for  practical 
purposes  it  is  generally  sufficient  to  take 
into  account  only  the  total  line  capaci¬ 
tance  in  order  to  determine  the  neces¬ 


sary  compensating  value  of  the  earth 
coil  on  the  comparatively  short  line,  but 
that  when  the  line  to  be  compensated  is 
longer  it  is  increasingly  important  for 
the  accurate  tuning  of  the  earth  coils  to 
be  considered  in  connection  with  the  line 
inductance.  Formulas  for  the  three- 
phase  transmission  line  are  derived  and 
comparison  with  those  for  a  single-phase 
system  with  general  tuning  conditions 
of  the  earth  coils  permits  the  estab¬ 
lishment  of  an  expression  for  symmetri¬ 
cal  n-phase,  n-line  system.  The  effect 
of  the  third  harmonic  electromotive 
force  acting  on  the  system  is  discussed 
with  relation  to  the  treatment  of  the 
neutral  point. — No.  14,  Selected  Papers 
from  the  Journal  of  the  Institute  of 
Electrical  Engineers  of  Japan. 

110-Kv.  Great  Falls-Winnipeg  Line. 
— L.  M.  Hovey. — The  new  transmission 
line  of  the  Manitoba  Power  Company  is 
described  in  this  article  in  connection 
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EFFICIENCY  LOAD  CURVES  FOR 
TRANSMISSION  LINES 

with  the  design  features  involved  and 
the  considerations  which  influence  their 
determination.  Two-circuit  steel-tower 
transmission  lines  are  used  with  some 
unusually  high  structures  and  with  long 
spans.  Steel-reinforced  aluminum  con¬ 
ductors  have  been  utilized  in  this  instal¬ 
lation.  The  features  of  the  synchronous 
condenser  operation  and  of  the  river 
crossing  cables  are  developed.  The 
methods  of  calculating  performance  of 
lines  are  given  and  the  computed  varia¬ 
tion  of  efficiency  with  the  received  loads 
under  potentials  of  55,000  and  100,000 
volts  are  also  given. — Electrical  News 
(Canada),  Jan.  15,  1928. 

Series  A.C.  Transmission.  —  Henry 
M.  Sayers. — A  discussion  of  the  pos¬ 
sibilities  of  the  distribution  of  alternat¬ 
ing-current  electrical  energy  in  certain 
areas  by  means  of  a  constant  current 
primary-ring  main  circuit  with  variable 
current  secondary  or  load  circuits.  A 
definite  scheme  is  offered  for  the  prac¬ 
tical  application  of  this  idea.  The  grow¬ 
ing  demand  for  electricity  supply  in 
rural  areas  is  said  to  l)e  satisfied  eco¬ 
nomically  by  the  plan  outlined  by  the 
author,  who  also  offers  as  an  example 
a  solution  for  a  specific  distribution 
problem  to  which  his  plan  might  be 
applied. — Electrical  Review  (England), 
Jan.  13,  1928, 


Units,  Measurements 
and  Instruments 

Cathode-Ray  Tube  for  General  Alter¬ 
nating-Current  Measurements. — Mrs.  Z. 
Tscherdanzev.  —  With  the  aid  of  a 
Brownian  tube  and  a  few  properly 
dimensioned  deflection  coils  most  of  the 
conventional  a.-c.  measurements  can  be 
readily  performed  with  a  high  degree  of 
accuracy.  This  little  known  and  utilized 
fact  is  described  in  this  paper.  Current, 
voltage,  frequency  and  power-factor 
measurements  require  but  few'  acces¬ 
sories  and  a  simple  calibration.  If 
higher  harmonics  are  to  be  evaluated  a 
basic  sinusoidal  wave  must  be  available, 
which  can  best  be  derived  from  a  small 
magneto-motoric  induction  machine. 
The  Brownian  tube  can  also  be  used  to 
show  to  large  audiences  the  character¬ 
istics  of  synchronous  machines,  commu¬ 
tator  machines  and  other  electrical  ma¬ 
chines  and  apparatus.  It  is  claimed  that 
for  school  or  lecture  purposes  this 
method  of  measuring  and  demonstration 
is  less  e.xpensive  than  the  commonly 
employed  double  or  triple  element  oscil¬ 
lograph. — Elektrotechnik  und  Maschin- 
enbau,  Jan.  15,  1928, 

The  Hall  High-Speed  Recorder. — E. 
M.  Tingley. — A  new  form  of  oscillo¬ 
graph  for  recording  fault  currents  and 
their  voltage-disturbing  effects  in  elec 
trie  power  systems  is  described.  Repre¬ 
sentative  records  are  analyzed  and 
further  applications  of  the  instrument 
are  suggested.  Tests  were  conducted 
in  connection  with  the  operations  of  a 
large  power  company,  and,  in  the  opinion 
of  the  author,  the  high-speed  recorder 
proved  its  value  for  such  work.  The 
recorders  have  been  found  to  be  useful 
for  oil  circuit-breaker  tests  and  for 
measuring  effects  of  test  currents  upon 
the  system.  The  long  time  scale  allows 
the  starting  of  the  instrument  by  tele¬ 
phone  orders  and  consequently  involves 
no  lost  intervals  such  as  occur  with  other 
methods.  Both  generator  and  substation 
voltage  disturbances  may  l)e  accurately 
measured  with  the  instrument. — Journal 
American  Institute  of  Electrical  Engi¬ 
neers,  January,  1928. 

Heat  Applications 
and  Material  Handling 

Electric  Home  Cooking. — F.  Marti, 
— The  author  investigated  the  status  of 
electric  home  cooking  in  a  number  of 
European  countries  with  the  object  of 
further  stimulating  its  application  in 
Switzerland.  Of  the  750,000  Swiss 
homes,  one-half  cook  with  gas  and  100,- 
000  have  electric  stoves.  Full  electrifi¬ 
cation  would  require  annually  600,000,- 
000  kw.-hr.,  which  could  be  taken  care 
of  by  the  new  hydro  plant  at  Ryburg 
alone.  Statistical  data  which  have  been 
collected  by  the  author  indicate 
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that  1  kw.-hr.  is  required  per  person  per 
day  when  meals  are  cooked  electrically 
with  the  customary  type  of  hot-plate 
stoves.  The  resulting  load  is  exceed¬ 
ingly  irregular,  calling  for  three  short 
daily  demands,  with  the  highest  and 
sharpest  peak  near  noon.  A  much  more 
desirable  load  character  could  be  se¬ 
cured  for  the  central  station  by  a  more 
general  use  of  the  heat-accumulating 
type  of  stove,  the  heating  element  of 
which  remains  connected  for  sixteen 
hours  per  day,  transmitting  its  heat  to 
a  well-lagged  heavy  metal  block.  Sev¬ 
eral  constructions  of  such  stoves  are  de¬ 
scribed,  in  particular  Scandinavian 
types,  of  which  excellent  performance 
records  are  available.  Comparing  the 
current  consumption  of  a  hot  plate  and 
an  accumulating  type  of  stove,  the  latter 
requires  about  17  per  cent  more  energy, 
but  since  long  periods  of  heating  fall 
into  off-peak  periods  with  a  lower  rate, 
the  total  kilowatt-hour  expenditure  is 
less.  A  large  number  of  practical  sta¬ 
tistical  data  are  given  from  cooking  ex¬ 
periences  in  several  European  countries. 
— Bulletin  dc  V Association  Suisse  des 
Electriciens,  January,  1928. 

A  New  Electric  Jf'elding  Set. — C.  H. 
S.  Tupholme. — The  apparatus  consists 
of  what  the  designers  call  a  compensated 
rotating  transformer  capable  of  giving 
60  or  30  volts  alternating  current  with 
a  drooping  characteristic  similar  to  that 
of  the  direct-current  welding  generators. 
Although  employing  alternating  current, 
it  is  possible  to  weld  at  30  volts  with  a 
current  of  200  amp.  In  this  equipment 
the  rotary  transformer  acts  as  a  static 
transformer  while  the  motor  is  station¬ 
ary,  but  as  soon  as  the  latter  starts  the 
primary  winding  rotates  inside  of  the 
secondary,  inducing  a  current,  the  fre¬ 
quency  of  which  varies  with  the  speed 
of  rotation.  It  is  possible  to  synchronize 
the  single-phase  pulsations  in  the  weld¬ 
ing  circuit  with  that  of  the  current  in 
each  of  the  supply  lines,  whatever  the 
number  of  phases.  The  rotary  also  acts 
as  a  generator  and  can  be  constructed  to 
give  a  wave  form  which  will  produce 
perfect  conditions  for  efficient  arc  ma¬ 
nipulation. — Electrical  Review  (Eng¬ 
land),  Jan.  20,  1928. 


Telegraphy ,  Telephony ,  Radio 
and  Signals 

The  Short  ITaz'c  Limit  of  Vacuum- 
Tube  Oscillators.  —  C.  R.  Englund. — 
An  investigation  of  the  short-wave  limit 
of  vacuum-tube  oscillators  of  the  normal 
type  where  regeneration  builds  up  os¬ 
cillation  in  a  resonant  circuit  indicates 
that  the  physical  limits  for  ordinary 
commercial  tul>es  lie  between  3.5  and 
1.5  m.,  depending  on  the  type  of  tube 
used.  By  means  of  a  special  tube  a 
wave  length  of  1.05  m.  was  obtained. 
No  frecjuency  control  was  left  at  this 
wave  length.  With  a  small  power 
tul)e,  deviating  but  slightly  from  ordi¬ 
nary  vacuum  construction,  it  was  pos¬ 
sible  to  operate  at  3.5  m.,  with  adequate 
frequency  control,  and  it  is  concluded 
that  the  3.5-5-in.  range  is  available  for 


technical  purposes.  The  apparatus 
utilized  in  the  measurement  of  wave 
lengths  and  the  methods  used  in  com¬ 
puting  capacity  and  inductance  under 
the  conditions  of  this  test  are  included. 
— Reprint  B-278  Bell  Telephone  Labo¬ 
ratories,  Inc. 


Electrophysics,  Electro¬ 
chemistry  and  Batteries 

Chromium  Plating. — S.  Wernick. — 
The  fundamental  considerations  in¬ 
volved  in  the  somewhat  recent  develop¬ 
ment  of  chromium  plating  are  reviewed 
by  the  author.  Statements  regarding 
the  wear-resisting  surface  offered  by 
this  metal  and  the  technical  problems 
which  must  be  solved  in  its  application 
to  other  metals  are  offered  in  connec¬ 
tion  with  a  consideration  of  the  chem¬ 
ical  and  physical  properties  of  the 
material.  The  process  of  deposition 
and  the  apparatus  required  for  satis¬ 
factory  results  are  reviewed.  It  is 
stated  that  chromium  cannot  be  suit¬ 
ably  cast  into  anodes  for  use  in  the 
electrolyte  and  that  even  were  this 
possible  a  serious  drawback  would  be 
involved  in  the  rapid  rate  of  dissolution 
of  the  anode  as  compared  with  the 
deposition  of  metal  at  the  cathode,  ren¬ 
dering  the  proceeding  impractical.  The 
factors  which  require  the  use  of  lead 
anodes  are  reviewed.  It  is  stated  by 
the  author  that  the  actual  cost  of  chro¬ 
mium  plating  may  be  considered  to  vary 
from  less  than  twice  to  five  times  the 
cost  of  nickel  plating,  depending  upon 
the  facilities  available  and  the  general 
organization  of  the  plating  shop. — Elec¬ 
trical  Review  (England),  Jan.  13,  1928. 

Electro-Thermic  Saw. — O.  Neiss. — 
A  circular  saw  for  cutting  heavy  struc¬ 
tural  steel  sections  quickly  and  cleanly  is 
the  subject  of  this  article.  Experiments 
carried  out  by  the  author  showed  prom¬ 
ising  results  if  a  low-voltage  but  high- 
intensity  current  is  passed  between  the 
blade  of  a  circular  saw  and  the  metal  to 
be  cut.  The  arc  formed  at  the  cut 
liquefies  the  metal  and  hastens  the  cut¬ 
ting  speed  very  materially.  The  first 
saws  built  used  the  secondary  of  a  trans¬ 
former  to  provide  about  16  volts  and 
5,000  amp.  It  was  found,  however,  that 
such  a  saw  has  many  disadvantages, 
such  as  short  life  of  the  blade,  a  poor 
power  factor  and  a  very  irregular  load 
demand.  Conditions  could  be  improved 
only  if  direct  current  could  be  used  for 
the  cutting.  An  ingenious  and  entirely 
novel  machine  design  was  therefore  de- 
developed  by  the  author,  combining  the 
saw  with  a  unipolar  type  of  dynamo  into 
one  unit.  The  cylindrically  enlarged 
saw  arbor  serves  as  the  unipolar  in¬ 
ductor,  with  excitation  coils  placed 
around  it  and  the  hub  of  the  saw  blade. 
Several  sets  of  brushes  collect  the  cur¬ 
rent  from  the  arbor.  An  effective  volt¬ 
age  of  about  10  at  4,000  amp.  is  avail¬ 
able  at  the  cut.  The  saw  is  driven  by 
a  2.000-r.p.m.  motor.  The  blade  has  a 
diameter  from  30  to  60  in.  A  12-in. 
I-beam  can  be  cut  in  twenty  seconds, 
requiring  only  0.28  kw.-hr. — Elektro- 
tcchnische  Zeitschrift,  Jan.  19,  1928. 


Electric  Storage  Batteries.  —  E.  C. 
McKinnon. — The  author  offers  a  gen¬ 
eral  review  of  the  subject  of  electric 
storage  batteries  as  applied  to  generat¬ 
ing  and  substation  work.  A  description 
is  included  of  a  portable  instrument 
which  may  be  inserted  in  the  water  used 
for  electrolyte  make-up  purposes  for 
instantaneous  determination  of  its  suit¬ 
ability  for  such  use.  This  device  con¬ 
sists  essentially  of  two  platinum  elec¬ 
trodes  so  arranged  that  when  they  are 
immersed  in  water  containing  a  definite 
percentage  of  chlorine  a  specific  current 
will  pass  under  the  pressure  of  a  stand¬ 
ard  potential.  Calibration  has  been  so 
arranged  that  suitable  make-up  water 
will  cause  very  small  deflections  to  be 
recorded  upon  the  scale,  while  unsuit¬ 
able  material  will  be  given  a  high  read¬ 
ing.  Various  procedures  suggested  for 
insuring  satisfactory  operation  and  long 
life  of  storage  batteries  are  suggested 
by  the  author  as  a  result  of  a  review 
of  contemporary  British  practices  which 
are  indicated  as  having  given  satis¬ 
factory  results.  —  Electrical  Review 
(England),  Jan.  13,  1928. 


Miscellaneous 

The  Dvorkovitz  Carbonization  Sys¬ 
tem.  —  The  recent  tendency  in  low- 
temperature  carbonization  processes  to 
exceed  500  deg.  C.,  rather  than  to  fall 
below  it,  produces  a  great  amount  of 
cracking  of  the  oil  vapors  in  the  car¬ 
bonizing  effects.  A  practical  difficulty 
has  entered  the  situation  in  that  the 
charge  tends  to  become  cemented  to¬ 
gether  by  its  plastic  constituents  before 
the  oils  have  been  sufficiently  removed. 
This  caking  impedes  both  the  penetra¬ 
tion  of  heat  into  the  mass  and  the  escape 
of  oil  vapors  before  they  are  cracked 
and  with  some  coal  and  retorts  may 
hold  the  charge  in  the  retort  and  inter¬ 
rupt  the  progress  of  the  operation.  An 
experimental  unit  has  been  installed  to 
enable  an  exact  investigation  to  be  made 
from  coal  used  in  commercial  carbon¬ 
ization  processes.  —  Engineering  (Eng¬ 
land),  Jan.  20,  1928. 

Control  of  Cable  Impregnation. — P. 
Junius. — What  seems  to  be  a  much 
more  reliable  control  of  impregnation  is 
described.  The  principle  of  the  new 
treatment  is  that  when  the  raw  cable  is 
placed  in  the  tank  its  conductors  are 
connected  to  an  airtight  multi-outlet 
plug  in  the  vacuum  tank  cover.  During 
the  entire  drying  process  continual  elec¬ 
tric  records  can  be  made  of  the  condi¬ 
tion  of  the  cable  within  the  tank.  Since 
the  dielectric  loss  of  raw  paper  is  1.8  to 
2.6,  while  that  of  oil-impregnated  cable 
paper  is  3.4  to  4.3,  the  process  of  im¬ 
pregnation  can  be  controlled  by  continu¬ 
ous  measurements  with  an  a.-c.  bridge 
method.  In  addition,  impregnation  in¬ 
creases  the  capacity  of  the  cable,  so  that 
capacity  measurements  can  be  made  to 
check  further  the  proper  treatment  of 
the  cable  and  to  determine  the  point  be¬ 
yond  which  the  quality  of  the  cable  can 
no  longer  be  improved  by  the  applica¬ 
tion  of  impregnating  materials. — Elek- 
trotechnische  veitschrift,  Jan.  12,  1928. 
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Trade  Commission  for  Thorough  Inquiry 

Invokes  Its  Own  Powers  to  Make  Legality  of  Investigation  Beyond 
Question — Joint  Committee  Offers  Its  Aid — Muscle 
Shoals  Now  Unfinished  Business 

By  Paul  Wooton 

Washington  Correspondent  of  El.£x:trical.  World 


IMMEDIATELY  upon  the  passage 
by  the  Senate  of  the  Walsh  resolu¬ 
tion,  as  amended  by  Senator  George, 
the  Federal  Trade  Commission  began 
its  preparations  for  the  handling  of  the 
work.  It  is  very  evident  that  the  com¬ 
mission  has  been  put  on  its  mettle  by 
the  charges  made  in  the  Senate,  and  a 
very  thoroughgoing  job  is  in  prospect. 

In  view  of  doubts  expressed  on  the 
floor  of  the  Senate  as  to  the  power  of 
the  commission  to  comply  with  all  fea¬ 
tures  of  the  resolution,  the  commission 
has  invoked  its  own  powers  to  initiate 
investigations  in  order  to  remove  any 
doubt  as  to  its  authority  to  investigate 
at  the  behest  of  a  single  branch  of 
Congress.  It  was  pointed  out  that  the 
commission  has  the  right  to  initiate  an 
investigation  covering  every  phase  of 
the  inquiry  ordered  by  the  Senate. 
Immediately  on  receiving  official  no¬ 
tice  that  the  resolution  had  been  ap¬ 
proved  the  commission  adopted  the 
following  resolution : 

Whereas  the  Senate  of  the  United 
States  has  by  a  resolution  agreed  to  on 
Feb.  IS,  1928,  directed  the  Federal  Trade 
Commission  to  make  an  inquiry  into  cer¬ 
tain  practices  and  conditions  relating  to 
specified  classes  of  public  utility  corpora¬ 
tions  and  corporations  connected  therewith, 
now,  therefore,  be  it 

Resolved,  that  an  inquiry  shall  be  under¬ 
taken  immediately  by  the  commission  in 
strict  and  full  compliance  with  the  terms 
of  the  said  resoluticm,  and  that  in  the 
prosecution  of  said  inquiry  the  commis¬ 
sion  shall  rely  on  and  employ  the  powers 
conferred  on  it  to  make  investigations  at 
the  direction  of  either  house  of  Congress, 
and  any  and  all  powers  conferred  upon  it 
by  law  to  conduct  inquiries  on  its  own 
initiative  or  otherwise,  and  any  other 
powers  legally  available  to  it,  whether  con¬ 
tained  in  its  organic  act  or  elsewhere,  which 
may  conduce  to  a  diligent  and  complete 
^rformance  of  the  ends  and  purposes  set 
forth  in  said  resolution. 

As  this  is  written,  the  commission 
has  not  decided  upon  the  exact  method 
which  will  be  followed  in  the  conduct 
of  this  investigation.  Usually  such 
Work  is  assigned  to  the  economic 
branch  of  the  commission,  but  occa¬ 
sionally  investigations  are  assigned  to 
a  member  of  the  commission  who  takes 
immediate  charge  and  keeps  in  con¬ 
stant  touch  with  the  progress  of  the 
work.  It  is  not  improbable  ttiat  this 
procedure  will  be  followed  in  this  case. 

J-  F.  Newcomb,  counsel  of  the  Joint 
Committee  of  National  Utility  As¬ 


sociations,  in  charge  of  its  Washingfton 
office,  made  a  formal  appearance  be¬ 
fore  the  commission  on  Feb.  20.  He 
called  the  attention  of  the  commission 
to  the  fact  that  one  of  the  principal 
purposes  of  the  joint  committee  is  to 
make  available  officially  to  the  gov¬ 
ernment  information,  studies,  engineer¬ 
ing  data,  operating  experience  or  other 
data  relating  to  the  utilities  which  may 
be  useful  to  any  government  agency. 
He  stated  that  he  had  been  instructed 
formally  to  tender  the  services  of  the 
joint  committee  in  connection  with  this 
inquiry.  He  assured  the  commission¬ 
ers  that  the  committee  will  do  all  in 
its  power  to  assist  in  making  the  in¬ 
vestigation  a  thorough  one. 

Secretary  Tydings  of  Maryland,  one 
of  those  who  voted  to  intrust  the  pub¬ 
lic  utility  investigation  to  the  Federal 
Trade  Commission,  has  served  notice 
by  letter  to  Chairman  Humphrey  that 
if  the  commission  fails  to  make  a  “com¬ 
plete,  searching,  fair  and  non-political 
probe,”  he  will  introduce  a  bill  to  abol¬ 
ish  it  as  a  “useless  million-dollar-a-year 
expense”  to  the  taxpayer. 

Norris  Bill  Unfinished  Business 

The  Senate  on  Feb.  20  made  the 
Norris  Muscle  Shoals  resolution  the 
unfinished  business  before  that  body. 
This  probably  indicates  an  early  vote 
on  the  proposal  to  lease  the  power 
developed  at  the  Wilson  Dam  and  to 
use  the  proceeds  for  the  experimental 
production  of  fertilizer.  Objection  to 
the  Norris  resolution  is  entertained  by 
some  members  of  the  Senate  on  the 
ground  that  it  opens  the  way  for  the 
entry  of  the  government  into  the  elec¬ 
tric  power  and  fertilizer  businesses. 

Senator  Sackett  of  Kentucky  has  of¬ 
fered  a  substitute  resolution  which 
provides  more  specifically  for  the  pro¬ 
motion  of  the  use  of  concentrated  fer¬ 
tilizers  on  the  nation’s  farms.  His 
resolution  also  carries  the  item  to 
which  objection  is  made,  authorizing 
the  Secretary  of  War  to  construct 
transmission  lines.  The  Sackett  substi¬ 
tute  eliminates  the  government  opera¬ 
tion  feature  of  the  power  plants,  but 
makes  no  provision  for  the  equitable 
distribution  of  the  power.  After  the 
energy  is  developed  the  Norris  bill  pro¬ 
vides  for  its  equitable  distribution.  The 
Sackett  substitute  provides  for  a  fifteen- 
year  lease  as  compared  with  the  ten- 
year  maximum  in  the  Norris  proposal. 
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Another  substitute  for  the  Norris  pro¬ 
posal  has  been  introduced  by  Senator 
Tyson  of  Tennessee.  He  proposes  to 
lease  the  power  generating  properties 
for  a  period  of  twenty-five  years,  but  in 
the  event  that  the  Secretary  of  War  is 
unable  to  secure  a  satisfactory  lease 
within  a  reasonable  time,  he  is  required 
to  operate  the  power  plant  and  contract 
for  the  sale  of  power.  Upon  reasonable 
notice,  however,  the  lease  may  be  can¬ 
celed  after  the  expiration  of  ten  years. 
Both  the  Tyson  and  Sackett  proposals 
provide  for  the  encouragement  of  the 
use  of  concentrated  fertilizers. 

Consideration  of  Boulder  Dam  legis¬ 
lation  is  proceeding  in  executive  session 
before  the  irrigation  and  reclamation 
committee  of  the  Senate.  The  bill  is 
now  being  read  for  amendments  and 
progress  is  reported  to  be  slow.  There 
has  been  no  change  in  the  position  of 
the  House  committee. 

Chicago  Company  Adopts 
Optional  Room  Rate 

Commonzi'calih  Edison  Figures  that  a 
Substantial  Saz'ing  to  91^  per  Cent 
of  Its  Residential  Customers  will 
Result  from  Change 

ON  FEB.  15  the  Commonwealth 
Edison  Company  of  Chicago  filed 
with  the  Illinois  Commerce  Commis¬ 
sion  a  new  tariff  of  residential  rates 
which  the  company  figures  will  save 
customers  $1,300,000  a  year  on  the 
basis  of  consumption  in  1927.  The 
new  schedule,  which  is  to  be  optional 
and  is  based  on  counted  rooms,  will 
apply  to  meter  readings  taken  on  and 
after  April  1.  It  will  impose  a  charge 
of  7  cents  per  kilowatt-hour  for  the 
first  3  kw.-hr.  per  room  per  month, 
5  cents  for  the  next  3  kw.-hr.  per  room 
per  month  and  3  cents  for  energy  in 
excess  of  6  kw.-hr.  per  room  per 
month.  The  present  rate  is  8  cents 
per  kilowatt-hour  for  the  first  30 
hours’  use  per  month  of  the  maximum 
demand,  5  cents  for  the  next  30  kw.-hr. 
and  3  cents  for  any  excess  over  60 
hours’  use. 

Since  91  i  per  cent  of  all  residential 
users  of  electricity  in  Chicago  live  in 
homes  of  from  three  to  seven  rooms, 
the  monthly  bills  of  that  percentage 
will,  the  company  estimates,  be  re¬ 
duced,  assuming  the  same  amount  of 
use;  but  any  dissatisfied  customer  will 
be  at  liberty  to  revert  to  the  former 
schedule.  The  last  previous  reduction 
in  Commonwealth  Edison  rates — the 
thirteenth — was  in  August,  1923.'  In 
1927  the  average  residential  electric 
bill  was  $2.29  a  month,  and  the  average 
rate  paid  by  residential  customers  for 
electric  service  was,  the  company  says, 
5^  cents  per  kilowatt-hour. 
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Economic  Aspects  of  Power  Production 

Midwest  Power  Conference  Combines  Engineering  and  Commercial 
Consideration  of  Generation  and  Utilization — 
President  Glenn  Frank’s  Prophecy 


BROi^  DER  economic  aspects  of  the 
relation  between  the  production 
and  utilization  of  power  by  industry 
and  business  held  the  stage  at  the  third 
annual  Midwest  Power  Conference,  on 
Feb.  14  to  18,  at  the  Hotel  Stevens, 
Chicago,  where  nearly  one  thousand 
utility  and  industrial  engineers  and  ex¬ 
ecutives  assembled. 

Speaking  at  the  opening  session.  Dr. 
Glenn  Frank,  president  of  the  Uni¬ 
versity  of  Wisconsin,  portrayed  the 
part  that  power  promises  to  play  in 
the  future  of  our  civilization.  He 
pointed  out  that  a  machine  civilization 
in  which  power  can  be  taken  to  the 
worker  is  radically  different  from  a 
machine  civilization  in  which  the 
worker  must  go  to  the  power.  Among 
several  other  important  things,  it 
means  that  even  the  mass  production 
of  goods  and  machines  can  be  carried 
on  in  a  decentralized  industry,  whereas 
a  civilization  in  w’hich  the  worker  must 
go  to  the  power  means  that  mass  pro¬ 
duction  cannot  be  carried  on  save  in  a 
centralized  industry.  Once  the  cheap 
transmission  of  power  decentralizes 
industry  as  it  is  now  doing,  most  of 
the  ugly  social  problems  created  by 
industrial  centralization  in  congested 
cities  will  disappear  automatically. 

In  his  opening  address  Major  Rufus 
W.  Putnam,  chairman  of  the  confer¬ 
ence,  predicted  that  Illinois,  Indiana, 
Wisconsin  and  Michigan  will  add  eight 
million  to  their  present  population  of 
seventeen  million  in  another  thirty 
years.  He  outlined  the  effect  of  in¬ 
creased  population  and  industrial  ac¬ 
tivity  upon  the  use  of  power  and 
pointed  to  the  major  transmission  sys¬ 
tems  of  the  utility  companies  in  the 
Great  Lakes  region  which  are  being 
extended  to  meet  these  requirements. 

Power’s  accomplishment  in  the  fac¬ 
tory  and  home  was  the  topic  of  dis¬ 
cussion  at  Tuesday  afternoon’s  general 
session,  when  W.  A.  Durgin,  director 
public  relations  Commonwealth  Edison 
Company,  gave  an  illustrated  address. 

Picturing  electricity  as  the  great  bur¬ 
den  bearer  of  mankind,  R.  Burke  Cor¬ 
coran,  manager  of  the  Electric  Asso¬ 
ciation,  Chicago,  pointed  to  the  fact 
that  $930,000,000  has  been  invested  by 
the  public  of  Chicago  in  electric  wiring, 
appliances  and  equipment  to  promote 
human  comfort,  convenience  and  hap¬ 
piness. 

On  Wednesday  the  conference  was 
given  over  largely  to  discussion  of 
power  problems,  their  relation  to  flood 
control  and  development  of  national 
and  international  waterways.  Con¬ 
struction  of  reservoirs  as  a  means  of 
flood  control  was  declared  by  tw'o 
speakers  to  be  in  most  cases  economi¬ 
cally  unsound  and  physically  inade¬ 
quate.  These  speakers  were  General  Ed¬ 
gar  Jadwin.  chief  of  engineers.  U.  S.  A., 
and  Daniel  W.  Mead,  Madison,  Wis., 


who  analyzed  in  detail  the  work  accom¬ 
plished  by  such  projects  in  Minnesota 
and  Wisconsin. 

Irrigation,  flood  control  and  possi¬ 
bilities  of  power  development  on  the 
Colorado  River  were  discussed  by 
Colonel  William  Kelly,  Buffalo,  who 
compared  the  proposed  Boulder  Dam 
project  with  what  he  considered  less 
costly  and  equally  satisfactory  methods 
of  accomplishing  the  same  end.  Major 
G.  E.  Edgerton,  chief  engineer  of  the 
Federal  Power  Commission,  said  that 
while,  on  the  whole,  the  present  status 
of  hydro-electric  development  is,  per¬ 
haps,  satisfactory,  it  can  scarcely  be 
described  as  gratifying.  Navigation 
and  projected  power  development  on 
the  St.  Lawrence  River  were  discussed 
by  E.  A.  Forward,  consulting  engineer, 
Montreal. 

H.  A.  Hageman,  chief  hydraulic  en¬ 
gineer  with  Stone  &  Webster,  Boston, 
described  increased  efficiency  in  hydrau¬ 
lic  power  equipment. 

At  the  annual  banquet  on  Wednesday 
evening  Rufus  C.  Dawes  spoke  on 
“Engineering  Phases  of  International 
Finance,”  with  particular  reference  to 
international  credits. 

Economics  of  Power  Stations 

Alex  Dow,  president  Detroit  Edison 
Company,  speaking  in  his  characteristic 
style  on  capital  costs  with  relation  to 
economy  of  central  stations,  urged  upon 
engineers  that  in  the  design  of  power 
plants  there  be  a  careful  balance  of 
efficiency  against  total  cost.  Mr.  Dow 
pointed  out  that  in  striving  for  high 
thermal  efficiencies  sight  is  sometimes 
lost  of  the  fact  that  the  cost  of  obtain¬ 
ing  the  last  few  per  cent  of  increased 
efficiency  may  far  outweigh  the  benefits 
derived. 

Discussing  *  operating  experience 
w'ith  high-pressure  and  high-tempera¬ 
ture  steam,  George  A.  Orrok,  New 
York  Edison  Company,  described  a 
number  of  high-pressure  installations 
in  operation.  Experience  showed  no 
serious  difficulties  in  the  way  of  oper¬ 
ating  plants  up  to  pressures  of  at  least 
2.000  lb.  per  square^  inch  and  that  the 
operation  of  superheaters  raising  steam 
temperatures  to  850  deg.  F.  with  ordi¬ 
nary  steel  superheater  tubes  was  com¬ 
mercially  practicable,  but  the  most 
economical  pressure  and  temperature 
for  any  given  case  have  yet  to  be 
determined. 

“Trend  and  Development  in  Steam 
Generation”  was  discussed  in  a  paper 
by  Thomas  E.  Murray^  New  York. 
Large  installations  and  operation  at 
higher  production  rates  are  the  order 
of  the  day,  he  said,  and  it  is  now  pos¬ 
sible  to  obtain  boiler  production  rates 
of  more  than  1,000  per  cent  in  con¬ 
tinuous  operation.  At  present  plans 
are  being  made  for  boilers  having  a 
capacity  of  800,000  lb.  of  steam  per 


hour,  and  this  may  be  increased  to 
1,000,000  lb. 

Methods  and  developments  in  power 
transmission  were  topics  of  discussion 
at  a  luncheon  symposium  on  Thursday, 
at  which  H.  W.  Eales,  H.  M.  Byllesby 
&  Company,  stressed  the  precautions 
which  utility  companies  are  taking  to 
insure  reliability  of  electric  service  to 
industrial  plants  and  the  communities 
supplied  by  the  power  companies’  over¬ 
head  transmission  lines.  Power  trans¬ 
mission  by  high-voltage  cables,  meth¬ 
ods  of  supplying  power  to  industrial 
plants  by  cable  circuits  and  use  of  ring 
circuits  were  discussed  by  H.  B.  Gear, 
Commonwealth  Edison  Company.  De¬ 
velopments  in  power-transmission  sys¬ 
tems  were  outlined  by  A.  C.  Montieth, 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company,  and  some  of  the  causes 
of  failures  in  impregnated  insulated 
lead-sheathed  cables  were  analyzed  by 
W.  S.  Clark,  General  Electric. 

Fuel  and  combustion  economies  of 
power  stations  were  the  topics  of  Fri¬ 
day  morning’s  sesions,  at  which  papers 
were  presented  by  T.  A.  Peebles,  Hagan 
Corporation,  Pittsburgh;  J.  F.  Shad- 
gen,  Smoot  Engineering  Company, 
New  York;  Edward  Brown,  Allis- 
Chalmers  Company,  Milwaukee,  and 
Dr.  S.  W.  Parr  and  F.  C.  Straub,  Uni¬ 
versity  of  Illinois. 

Speaking  on  “The  Engineer’s  Part 
in  Business”  at  a  luncheon  meeting  of 
the  American  Society  of  Mechanical 
Engineers  on  Friday,  W.  S.  Hovey, 
president  Fairbanks,  Morse  &  Com¬ 
pany,  emphasized  the  need  for  the  com¬ 
mercially  minded  engineer. 

Coincident  with  the  conference,  the 
third  annual  Chicago  Power  Show, 
with  275  leading  manufacturers  of 
power  and  electrical  machinery  ex¬ 
hibiting,  was  held  at  the  Coliseum 
under  the  auspices  of  the  Midwest 
Engineering  and  Power  Exposition. 


Electric  Heating  Load  and  the 
Central  Stations 

At  a  meeting  of  the  electric  furnace 
section  of  the  National  Electrical  Manu¬ 
facturers’  Association  held  in  Detroit, 
Feb.  21,  organization  of  the  section  was 
completed  and  plans  were  made  looking 
to  improvement  of  trade  practices  and 
more  intensive  development  of  the  mar¬ 
ket.  In  discussing  the  extent  of  available 
business  it  was  contended  that  the 
central-station  companies,  the  principal 
beneficiaries  from  having  the  electric 
heating  load  connected  to  their  lines, 
have  so  far  failed  to  put  forth  the 
amount  of  engineering  and  sales  effort 
that  the  value  of  this  class  of  business 
seems  to  warrant.  In  order  to  present 
a  better  and  more  complete  picture  of 
the  amount  of  electric  heating  load  that 
is  being  added  and  as  a  guide  to  the  ex¬ 
tent  of  the  business  the  furnace  manu¬ 
facturers  have  agreed  to  collect  statistics 
giving  the  number  of  furnaces,  total 
kilowatts  and  value  in  dollars  of  sales 
in  units  up  to  100  kw.  and  of  100  kw. 
and  over.  This  information  is  to  be  col¬ 
lected  and  published  monthly. 
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Harvard  Medal  Awarded  to  J.  H.McGraw 

Publisher  of  “Electrical  World”  Honored  for  His  Distinguished 
Services  to  Advertising — He  Discusses  the  Part  of 
Advertising  in  Building  American  Industry 


TO  JAMES  H.  McGRAW,  presi¬ 
dent  of  the  McGraw-Hill  Publish¬ 
ing  Company,  last  week  was  awarded 
the  gold  medal  “for  distinguished  con¬ 
temporary  service  to  advertising,”  given 
under  the  Harvard  Advertising  Award, 
"because  of  his  lifelong  service  in  the 
upbuilding  of  higher  standards  in  adver¬ 
tising  in  the  business  press  of  the  coun¬ 
try  and  his  pioneering  work  in  the  rec¬ 
ognition  of  advertising  relations  to 
marketing.”  The  presentation  was  made 
at  a  dinner  on  Friday  night  in  Boston 
under  the  auspices  of  the  Graduate 
School  of  Business  Administration  of 


we  shall  open  up  new  vistas  of  advertis¬ 
ing  effort.  Then  we  shall  transfer  many 
products  from  the  miasma  of  excessive 
price  competition  to  the  high  free  air 
of  competition  in  quality  and  service. 
Then  we  shall  trade  up,  rather  than 
down.  And  business  will  be  the  health¬ 
ier  for  it. 

“It  is  apparent  that  the  very  planning 
of  advertising  causes  a  most  searching 
examination  of  products,  to  determine 
the  distinctive  elements.  If,  perchance, 
there  be  no  market  distinction,  then,  at 
the  very  least,  advertising  may  guar- 


and  often  lack  of  will  to  invoke  its 
power  to  help  correct  the  current  busi¬ 
ness  situation? 

“Advertising  failures  have  resulted 
less  from  lapses  in  advertising  technique 
than  from  advertising  misapplied.  Ad¬ 
vertising  cannot  create  qualities.  Ad¬ 
vertising  cannot  give  market  standing  to 
a  product  where  market  value  does  not 
exist.  It  is  sheer  folly  to  assume  that  a 
product  will  take  on  compelling  qual¬ 
ities  if  only  they  be  claimed  in  advertis¬ 
ing.  Advertising  can  express,  develop 
and  amplify  what  is  already  present.  It 
can  stimulate  the  seed  of  product  or 
service  personality  to  growth  and  vigor. 
It  cannot  create  the  seed.  Advertising 
is  a  challenge  to  soundness.  It  drags 
an  institution  into  the  limelight.  It  ex¬ 
poses  it  to  examination  and  to  criticism 
of  its  claims.  For  businesses  with  pro¬ 
ductions  that  match  the  needs  of  the 
times  advertising  is  a  beneficent  in- 


Harvard  University.  This  is  one  of 
the  four  awards  established  by  Ed¬ 
ward  Bok  as  an  expression  of  the 
conviction  that  advertising,  wisely 
utilized,  is  a  great  economic  power  to 
broaden  markets  and  decrease  the  cost 
of  distributing  goods,  but,  if  unscien¬ 
tifically  employed,  is  wasteful  to  the 
community.  Mr.  McGraw  is  the 
third  person  to  be  honored  with  this 
medal. 

In  accepting  the  medal  Mr.  McGraw 
discussed  some  of  the  broader  aspects 
of  the  part  which  advertising  is  play¬ 
ing  in  the  development  of  American 
industry  and  the  maintenance  of  pros¬ 
perity,  with  particular  reference  to 
present  business  conditions.  He  said 
in  part : 

“.^t  present  the  volume  of  trade  is 
large.  But  competition  is  throttling 
and  profits  in  some  quarters  are  de¬ 
clining.  Some  industries  are  despair¬ 
ing  of  customers.  Has  advertising, 
now  so  generally  used,  proved 
ineffective  in  maintaining  full  pros¬ 
perity?  Advertising  has  won  its 
spurs  in  the  economical  movement  of 
distinctive  goods,  with  resultant  pub¬ 
lic  gain.  Is  it  not  the  greater  field 
of  staples  or  ‘near  staples’  to  which 
advertising  must  now  be  more  widely 
applied,  both  in  the  industrial  and  con¬ 
sumer  fields?  And  may  not  we  here 
find  a  tonic  for  the  price  competition 
malady,  thus  aiding  to  restore  complete 
industrial  health? 

“In  considering  the  broader  as  well  as 
the  more  effective  use  of  advertising,  it 
may  well  be.  questioned  whether  any 
product,  however  staple  at  first  sight  it 
may  appear,  is  without  elements  of  dis¬ 
tinction.  A  product  is  endowed  with 
the  qualities  of  its  makers,  and  no  or¬ 
ganization  is  entirely  devoid  of  person¬ 
ality.  The  very  fact  of  survival  in  a 
competitive  market  is  proof  that  there 
>s  distinctiveness  in  product  or  service. 
There  are  a  hundred  respects  in  which 
firms  differ  from  each  other.  All  these 
affect  the  willingness  of  the  buyer  to 
take  one  manufacturer’s  product  rather 
than  another’s,  even  though  the  prod¬ 
ucts  appear  to  be  similar.  We  must  in¬ 
crease  our  knowledge  of  how  to  sense 
these  elements  of  distinctiveness  in  this 
great  field  of  the  staple  product.  Then 
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antee  a  continuance  of  quality.  The 
market  position  of  certain  brands  of 
flour,  bread,  soap,  cement,  brass,  indus¬ 
trial  belting — the  prosperity  attending 
their  makers — is  eloquent  testimony  of 
advertising’s  effectiveness  in  the  staple 
field.  It  has  endowed  run-of-product 
with  a  special  character,  and,  through 
the  guarantee  of  sustained  quality,  ad¬ 
vertising  has  made  specialties  within 
ftaples. 

“True,  advertising  does  not  confer 
full  immunity  from  price  considerations 
and  consequent  narrow  profits  and  halt¬ 
ing  markets,  but  it  does  shift  the  com¬ 
petition  to  bases  of  quality  and  use.  It 
puts  the  battle  on  the  seller’s  rather 
than  the  buyer’s  ground,  but  at  the  same 
time  it  proves  a  boon  to  the  buyer  be¬ 
cause  of  insistence  on  quality.  The 
slogan  ‘Quality  is  remembered  long 
after  price  is  forgotten,’  already  ac¬ 
cepted  as  a  principle  by  industrial  con¬ 
sumers,  suggests  distinct  social  advan¬ 
tages  to  consumers  at  large.  Why,  then, 
has  not  advertising  been  more  com¬ 
pletely  adopted  by  business?  Why  is 
there  today  some  mistrust  of  advertising 
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strument ;  for  those  with  products 
that  have  no  rightful  market  claim 
advertising  is  either  corrective  or  fa¬ 
tal.  And  to  soundness  of  product  or 
service  there  must  be  added  soundness 
of  marketing  method,  if  advertising  is 
to  be  an  effective  instrument  of  pros¬ 
perity. 

“Distribution  costs  are  being  sub¬ 
poenaed  before  the  court  of  public 
opinion,  and  too  often  advertising  has 
had  to  bear  the  unjust  odium  of  mar¬ 
keting’s  shortcomings.  The  logical 
markets  may  have  been  wrongly  ap¬ 
praised.  Distribution  was  attempted 
under  conditions  that  made  the  cost 
prohibitive.  Difference  in  buying 
habits,  according  to  fields  or  indus¬ 
tries,  has  been  pverlooked.  Appeals 
to  buyers  have  not  been  valid.  Dis¬ 
tribution  channels  have  not  been  ef¬ 
fectively  organized.  The  sales  force 
has  been  inadequate,  ineffective  or 
mishandled.  Yet  of  advertising  is 
expected  the  impossible  delivery  of 
economical  distribution.  It  is  to  the 
credit  of  many  advertising  men  that 
they  have  been  among  the  leaders  in 
the  adoption  of  modern  marketing 
methods  and  that,  in  large  number,  they 
are  competent  counselors  on  marketing 
plans. 

“We  can  look  with  great  hope  on  ad¬ 
vertising’s  promise  for  the  maintenance 
of  prosperity.  Advertising  has  an  im¬ 
portant  role  in  widening  the  profit  mar¬ 
gin  in  both  industrial  and  consumer 
transactions.  It  removes  products  from 
unhealthy  price  competition  as  fast  as  it 
can  unearth  distinctiveness  in  products 
and  organizations.  It  reduces  produc¬ 
tion  costs  by  insistence,  in  the  planning 
of  campaigns,  on  conformity  of  goods 
to  needs  and  on  standardization  and 
simplification.  It  reduces  distribution 
costs  by  challenging  unsound  marketing 
programs.  Proved  to  be  an  effective 
instrument  in  marketing  specialties,  ad¬ 
vertising  is  now  entering  the  even 
larger  arena  w’here  staples  are  battling 
before  a  price-obsessed  public.  It  offers 
new  weapons  of  quality  and  service  in 
business’  struggle  with  meager  profits. 
Proved  the  stimulant  of  new  public 
wants,  advertising  holds  out  enticing 
incentive  to  ever-faster  introduction  of 
new  products.” 
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Federal  Court  Restrains  the 
Cambridge  Rate  Order 

Judge  Lowell  of  the  United  States 
District  Court  issued  a  restraining  order 
on  Monday  of  this  week  against  the 
Massachusetts  Department  of  Public 
Utilities  in  regard  to  enforcing  its  re¬ 
cent  decision  reducing  the  maximum 
price  per  kilowatt-hour  from  8  cents  to 
cents  on  the  system  of  the  Cambridge 
Electric  Light  Company.  The  company 
has  filed  a  petition  for  a  temporary  in¬ 
junction  which  will  be  before  the  court 
for  hearing  in  about  a  week.  Press  re¬ 
ports  current  in  Boston  last  week  to  the 
effect  that  the  company  had  decided  to 
accept  the  commission’s  finding  were 
denied  as  without  foundation  by  Frank 
H.  Golding,  general  manager  of  the 
New  England  Gas  &  Electric  Associa¬ 
tion,  upon  inquiry  by  the  Electrical 
World  as  to  their  authenticity. 


Governor  Smith’s  Water- 
Power  Bill  Again  Up 

Governor  Smith’s  bill  to  set  up  a 
Water  Power  Authority  in  New  York 
State  to  “conserve  and  control”  its 
water-power  resources  and  provide  for 
the  submission  of  a  comprehensive  plan 
to  the  Legislature  was  once  more  intro¬ 
duced  at  Albany  last  week.  Senator 
Downing  called  for  a  “popular  uprising” 
to  bring  about  passage  of  the  bill  and 
the  Governor  will  probably  write  a  spe¬ 
cial  message  in  its  support.  There 
seems,  however,  little  doubt  that,  as  be¬ 
fore,  the  bill  will  get  nowhere  against 
a  hostile  legislative  body. 


Consumers  Power-Detroit 
Edison  Interconnection  a  Fact 

On  Thursday  of  this  week  throwing 
a  switch  at  Jackson,  Mich.,  tied  in  the 
high-tension  systems  of  the  Consumers 
Power  Company  and  the  Detroit  Edi¬ 
son  Company.  The  interconnecting  link, 
work  on  which  was  begun  a  year  ago, 
will  operate  at  132  kv.  From  a  new 
substation  of  the  Detroit  Edison  Com¬ 
pany  near  Ypsilanti,  which  contains  three 
15,()(X)-kva.  transformers,  a  steel-tower 
transmission  line  carrying  a  three-phase 
copper  circuit  runs  42  miles  to  a  joint 
substation  at  Cement  City,  south  of 
Jackson.  A  like  transmission  line,  18 
miles  long,  runs  from  a  new  Con¬ 
sumers  Power  substation  north  of 
Jackson,  containing  three  10,000-kva. 
transformers,  to  the  joint  station  at 
Cement  City.  It  is  proposed  later  on 
to  add  a  second  circuit  of  like  capacity. 

The  Consumers  Power  Company, 
which  serves  central,  western  and  some 
eastern  counties  in  Michigan,  has  a  total 
rated  capacity  of  about  283,000  kw. 
'riie  Detroit  Edison  Company  has  about 
644,0(K)  kw.  in  the  industrial  south¬ 
eastern  section  of  the  state.  The  inter¬ 
connection  will  enable  either  company 
to  call  on  the  other  to  the  extent  of 
37,500  kw.  No  formal  ceremony  took 
place  on  Thursday,  but  Alfred  C.  Mar¬ 
shall,  vice-president  and  general  man¬ 


ager  of  the  Detroit  Edison  Company, 
and  Charles  W.  Tippy,  vice-president 
and  general  manager  of  the  Consumers 
Power  Company,  met  at  noon  at  the  sub¬ 
station  north  of  Jackson  ancf  joined  in 
the  throwing  of  the  switch. 


Maryland  Commission’s  Ban 
on  Sale  Upset 

Remanding  to  the  Public  Service 
Commission  of  Maryland  for  further 
procedure  the  application  of  the  Electric 
Public  Utilities  Company  for  permis¬ 
sion  to  purchase  four  small  power  plants 
in  the  western  part  of  that  state,  the 
Court  of  Appeals  declared  last  week 
that  it  was  not  within  the  discretion  of 
the  commission  to  refuse  such  per¬ 
mission  unless  it  was  proved  that  the 
change  in  ownership  would  be  detri¬ 
mental  to  the  public  interest.  This 
decree  upset  the  decision  of  the  Balti¬ 
more  City  Circuit  Court  (see  Electri¬ 
cal  World  fortjuly  23, 1927,  page  182). 
In  remanding*  the  application  the  court 
expressed  no  opinion  as  to  its  merits. 

The  small  companies  concerned  are 
the  Home  Electric  Company  of  Lon- 
aconing,  the  Emmitsburg  Electric  Com¬ 
pany,  the  Antietam  Electric  Light  & 
Power  Company  and  the  Midland  Elec¬ 
tric  Light  Company. 


Key  in  Fort  Myers  Starts  Up 
Lights  in  Bellingham 

Completing  what  is  probably  the  long¬ 
est  remote-control  circuit  ever  attempted 
in  the  United  States,  Thomas  A.  Edison, 
at  Fort  Myers,  Fla.,  on  the  evening  of 
Feb.  11,  his  eighty-first  birthday,  closed 
a  key  which  actuated  the  switch  con¬ 
trolling  the  new  lighting  system  for  the 
business  district  of  Bellingham,  Wash. 
This  circuit,  extending  from  Fort 
Myers  to  Bellingham  via  Washington, 
New  York,  Buffalo,  Detroit,  Chicago, 
Fargo,  Butte,  Spokane  and  Seattle, 
measured  approximately  5,700  miles  and 
had  been  set  aside  for  the  occasion  by 
the  Western  Union  Telegraph  Company 
along  with  a  second  standby  circuit  fol¬ 
lowing  a  different  route. 

Iowa  Power  Conference  Hears 
of  Gain  in  Rural  Service 

A  continued  tendency  tow’ard  con¬ 
solidation,  a  higher  standard  of  con¬ 
struction  for  transmission  lines  and  an 
encouraging  attitude  by  the  industry 
tow'ard  solution  of  rural  electrification 
problems  were  outstanding  features  last 
year  in  the  light  and  power  industry 
in  Iowa,  according  to  Joe  Carmichael, 
director  of  the  Iowa  Committee  on 
Public  Utility  Information,  who  spoke 
at  the  second  annual  power  conference 
last  week  at  the  University  of  Iowa, 
Iowa  City,  at  which  a  hundred  engi¬ 
neers  and  power  experts  gathered. 

Utilization  of  Iowa  coal  in  industrial 
power  development  was  discussed  by 
J.  E.  Everson,  general  superintendent 
of  the  Sioux  City  Gas  &  Electric  Com¬ 


pany.  “Pulverized-coal  firing  puts  Iowa 
coal,  admittedly  of  a  lower  quality,  on 
a  par  with  any  coal  so  far  as  physical 
results  are  concerned,”  he  said. 

Sidney  L.  Miller  of  the  low'a  College 
of  Commerce  dwelt  on  the  social  benefit 
to  be  derived  from  the  development  of 
electricity  because  of  its  decentralizing 
influence  on  industry. 


Purchases  and  Mergers 

Portland  Electric  Power  Plans  to 

Buy  Nortlizvestern  Electric  —  Hold¬ 
ing  Company  Formed  in  Providence 

to  Buy  Utilities 

ANNOUNCEMENT  was  made  on 
^\,Feb.  18  by  P'ranklin  T.  Griffith, 
president  of  the  Portland  Electric  Power 
Company,  and  Guy  W.  Talbot,  presi¬ 
dent  of  the  Northwestern  Electric  Com¬ 
pany,  that  the  Portland  Electric  Power 
Company  would  purchase  the  competing 
Northwestern  company  and  make  a  ma¬ 
terial  rate  reduction,  provided  that  the 
deal  is  sanctioned  by  the  people  of  Port¬ 
land  at  a  special  election  w'hich  will  l)e 
held  in  April  at  the  expense  of  the  two 
power  companies.  Operating  economies 
estimated  at  approximately  $300,(X)0  a 
year  resulting  from  the  consolidation 
will  be  passed  on  in  their  entirety  di¬ 
rectly  to  the  customers  in  the  form  of 
reduced  rates  applicable  first  to  the  do¬ 
mestic  customer  and  secondly  to  the 
other  classes  of  business. 

The  franchise  of  the  Northwestern 
Electric  Company,  which  expires  in 
1937,  contains  a  clause  prohibiting  the 
sale  of  the  property  to  a  competing  com¬ 
pany  without  the  consent  of  the  City 
Council.  The  companies  have  suggested 
that  the  Council  submit  to  the  voters  an 
ordinance  permitting  the  consolidation. 
Promised  domestic  rate  reductions  will 
be  made  public  before  the  people  are 
asked  to  vote  on  the  merger.  The 
Northwestern  Electric  Company,  pur¬ 
chased  by  the  American  Power  &  Light 
Company  from  the  Fleischhacker  inter¬ 
ests  in  1926,  is  valued  at  $23,000,000, 
and  E.  W.  Clark  &  Company  of  Phila¬ 
delphia  now’  hold  the  controlling  interest 
in  the  Portland  Electric  Power  Com¬ 
pany  property,  valued  at  $81,000,000. 
The  joint  properties  have  a  combined 
steam  and  hydro  generating  capacity  of 
232,000  hp.  and  approximately  a  hun¬ 
dred  and  forty  thousand  customers. 

The  recent  formation  of  a  four- 
million-dollar  holding  company,  the  New 
England  Water,  Light  &  Power  Com¬ 
pany,  to  acquire  public  utility  proper¬ 
ties  in  different  parts  of  New  England, 
was  announced  last  week  at  Providence 
by  Arthur  B.  Lisle,  former  vice-presi¬ 
dent  and  general  manager  of  the  Nar- 
ragansett  Electric  Lighting  Company, 
who  is  heading  the  new  firm,  w’hich 
will  have  headquarters  in  the  Rhode 
Island  capital.  The  companies  so  far 
acquired  are  mainly  water  companies, 
but  the  Central  Connecticut  Power  & 
Light  Company,  East  Hampton,  Conn., 
is  included. 

Proposed  operation  of  the  Charlcrnont 
(Mass.)  Electric  Light  &  Power  Com* 
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panv  as  a  municipal  plant  by  the  town  of 
Qarleniont  was  defeated  by  a  vote  of  70 
to  55  at  the  annual  town  meeting  recently. 

The  Foshay  interests  in  Vermont  are  to 
take  over  the  Nichols  company,  operating 
in  Barton. 

The  Low  Power  &  Light  Corporation 
has  made  application  to  the  New  York 
Public  Service  Commission  to  lease  to  the 
village  of  Tupper  Lake  the  power  plants  in 
Colton  and  Piercefield,  and  the  village  of 
Tupper  Lake  has  asked  for  authority  to 
do  a  general  business  in  Colton,  Pierce¬ 
field  and  Altamont. 

Public  hearings  on  the  application  of  the 
Potomac- Edison  Power  Company  to  absorb 
four  smaller  companies  in  western  Mary¬ 
land  were  to  be  held  Feb.  24  by  the  Mary¬ 
land  Public  Service  Commission.  Little 
opposition  was  expected,  if  any.  The  four 
companies  to  be  absorbed  are  the  Ridgeley 
Light  &  Power  Company,  the  Piedmont 
Electric  Light  &  Power  Company,  the 
Potomac  Light  &  Power  Company  and 
the  Clearspring  Electric  Light  &  Power 
Company. 

Cortland,  Ohio,  plans  to  sell  its  munic¬ 
ipal  lighting  system  to  the  Ohio  Public 
Service  Company,  and  preliminary  legisla¬ 
tion  has  been  passed  by  the  Council. 

Authority  has  been  granted  by  the  Illinois 
Commerce  Commission  to  the  Illinois 
Power  &  Light  Corporation  to  purchase  the 
Orvil  Light,  Power  &  Water  Company  at 
Hartsburg  for  $26,150.  The  commission 
denied  permission  to  purchase  the  Arenz- 
ville  Light  &  Power  Company,  Prather  & 
Hill  Electric  Company  and  Elkhart  Elec¬ 
tric  Light  Company. 

The  Illinois  Power  &  Light  Corporation 
has  applied  to  the  Illinois  Commerce  Com¬ 
mission  for  authority  to  acquire  the  Secor 
Light  &  Power  Company. 

Petition  to  purchase  the  Dillsboro  (Ind.) 
Electric  Company  for  $23,500  has  been 
filed  with  the  Indiana  Public  Service  Com¬ 
mission  by  the  Interstate  Public  Service 
Company. 

The  City  Council  of  Onida,  S.  D.,  has 
called  a  special  election  for  Feb.  28  to 
vote  upon  selling  the  municipal  lighting 
plant  to  the  Northern  Power  &  Light 
Company,  of  Mobridge,  S.  D.,  for  $22,600. 

In  answer  to  the  Northern  States  Power 
Company,  which  wished  to  buy  the  city- 
owned  electric  plant  at  Moorhead,  Minn., 
the  Council  says  the  system  is  not  for  sale. 

The  Minnesota  Hydro-Electric  Com¬ 
pany,  operating  in  the  northern  part  of 
Minnesota,  has  been  sold  to  the  North¬ 
western  Utilities  Company  of  Minneapolis. 
The  purchased  company  has  been  combined 
with  four  others  owned  by  the  Northwest¬ 
ern  Utilities  in  Minnesota  and  Wisconsin. 

The  Northern  States  Power  Company  is 
negotiating  with  the  Lakefield  (Minn.) 
Town  Council  for  purchase  of  its  munic¬ 
ipal  electric  plant. 

Because  officials  of  the  city  of  Stafford, 
Kan.,  fe-ir  that  rates  of  the  municipally 
owned  electric  plant  would  have  to  be 
raised  if  a  sister  city,  Sylvia,  sells  its  dis¬ 
tribution  system  to  the  United  Power  & 
Light  Corporation,  Stafford  has  entered 
objections  with  the  State  Public  Service 
Commission.  It  is  understood  that  the 
company  desires  to  acquire  the  right  to 
serve  both  towns. 

Negotiations  have  been  completed  by  the 
pntral  Kansas  Power  Company,  with 
headquarters  at  Hays,  for  the  purchase  of 
Ihe  municipal  electric  light  and  power  plant 
at  Atwood,  Kan.,  it  is  announced  by  Ross 
beach,  manager  of  the  power  company. 

College  View,  Neb.,  a  suburb  of  Lin¬ 
coln,  has  defeated  a  proposal  to  sell  its 
.'?ht  and  power  plant  to  the  lowa-Nebraska 
Light  &  Power  Company.  The  vote  was 
513  to  366. 
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The  Western  Light  &  Power  Company 
of  Salina,  Kan.,  is  reported  to  have  offered 
$200,000  for  the  municipal  lighting  plant 
of  Caldwell,  in  that  state. 

The  Oklahoma  Power  &  Water  Com¬ 
pany,  newly  incorporated  in  Delaware,  has 
received  authority  from  the  Corporation 
Commission  of  Oklahoma  to  take  over  the 
Sand  Springs  Light  &  Power  Company, 
the  Sand  Springs  Home  (supplying  elec¬ 
tricity),  the  Bigheart  Light  &  Power  Com¬ 
pany,  the  Cimarron  Light  &  Power  Com¬ 
pany  and  the  Eastern  Oklahoma  Light  & 
Power  Company.  Cities  affected  by  the 
change  are  Sand  Springs,  Sperry,  Skiatook 
and  seventeen  others. 

Permission  to  merge  the  Kansas  City 
Power  Securities  Corporation  with  the 
Continental  Gas  &  Electric  Company  is 
being  sought  from  the  Missouri  Public 
Service  Commission.  The  Power  Securi¬ 
ties  Company  is  the  local  holding  company 
for  the  Kansas  City  Power  &  Light  Com¬ 
pany.  The  Continental  Gas  &  Electric 
owns  the  common  stock  of  the  Power 
Securities. 

Application  has  been  filed  with  the 
Missouri  Public  Service  Commission  by  the 
National  Utilities  Company,  with  head¬ 
quarters  at  Brookfield,  Mo.,  for  authoriza¬ 
tion  to  purchase  the  Kirksville  Gas,  Heat¬ 
ing  &  Electric  Company  and  the  Brook¬ 
field  Gas,  Electric  &  Heating  Company. 

Sale  of  the  Rockport  (Mo.)  Light  & 
Power  Company  by  W.  F.  Marshall  and 
O.  W.  Clifton  to  a  new  corporation  to 
bear  the  same  name  has  been  authorized. 

Purchase  of  the  electric  distribution  sys¬ 
tem  of  Chula,  Mo.,  by  the  Missouri  Pub¬ 
lic  Service  Company  is  announced. 

Sale  of  the  city  light  plant  at  Benton, 
Ark.,  to  the  Couch  interests  will  probably 
be  an  issue  in  the  April  city  election. 

The  Arkansas  Power  &  Light  Company 
has  purchased  the  lighting  plant  of  Yell- 
ville.  Ark.,  supplying  power  and  light  to 
Yellville  and  Summit. 

Announcement  is  made  by  the  Oklahoma 
Gas  &  Electric  Company  that  the  city  of 
Drummond  has  voted  to  sell  its  munici¬ 
pally  operated  distribution  system  to  that 
company. 

The  Carolina  Power  &  Light  Company, 
Raleigh,  N.  C.,  has  bought  the  South  Caro¬ 
lina  Power  &  Light  Company,  serving 
Kingstree,  Manning,  Lake  City  and  other 
places  in  South  Carolina. 

The  East  Coast  Utilities  Corporation, 
owned  by  Chicago  interests,  has  in  recent 
months  acquired  small  plants  in  Waverly, 
Irvington,  Kilmarnock,  White  Stone, 
Colonial  Beach  and  other  towns  in  eastern 
Virginia.  The  company  is  building  a  small 
generating  plant  at  Port  Richmond,  near 
West  Point,  to  furnish  light  and  power  to 
West  Point,  Saluda,  Urbanna  and  other 
points  in  that  section. 

The  Stuart  (Va.)  Light  &  Power  Com¬ 
pany  has  been  sold  to  J.  F.  Reynolds  and 
J.  F.  Reynolds,  Jr. 

A  movement  is  on  foot  to  sell  the  muruc- 
ipal  electric  light  plant  at  Athens,  Ala.,  to 
the  Alabama  Power  Company. 

Reports  are  current  in  Austin,  Tex.,  that 
that  city  is  considering  the  sale  of  its  light 
and  power  plant  to  the  Texas-Louisiana 
Power  Company  of  Fort  Worth. 

A  resolution  for  the  sale  of  the  munici¬ 
pal  lighting  plant  to  the  Florida  Public 
Service  Company  for  $82,000  has  passed 
the  Mount  Dora  (Fla.)  City  Council. 

A  unification  agreement  has  been  signed 
by  the  Capital  Traction  Company,  the 
Washington  Railway  &  Electric  Company 
and  Harley  P.  Wilson,  the  owner  of  21,- 
237  shares  of  the  stock  of  the  Washington 
Rapid  Transit  Company,  by  which  a  new 
company,  to  be  known  as  the  Capital  Tran¬ 
sit  Company,  will  be  formed  to  operate  the 


street  railways  and  bus  lines  which  the 
three  companies  are  now  operating  in  the 
District  of  Columbia  and  nearby  regions. 
The  plan  must  be  approved  by  the  Public 
Service  Commission  and  by  Congress.  The 
street-railway  business  of  the  Washington 
Railway  &  Electric  Company  will  be  taken 
over,  but  the  power  business  of  the  com¬ 
pany  will  be  continued  as  a  separate  entity, 
with  the  agreement  that  power  is  to  be  fur¬ 
nished  the  new  company  at  reasonable  rates. 

Seeking  to  relieve  the  complications  of 
the  corporate  set-up  of  its  subsidiaries,  the 
Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore  has  just  filed  with 
the  Maryland  Public  Service  Commission 
an  application  to  acquire  the  properties  and 
assets  of  the  concerns  in  entirety.  These 
subsidiaries  are  twelve  in  number.  They 
include  the  Mount  Washington  Electric 
Light  &  Power  Company  and  the  Patapsco 
Electric  &  Manufacturing  Company  of 
Delaware. 

Announcement  has  been  made  of  the  ac¬ 
quisition  by  the  Canadian  Hydro-Electric 
Corporation,  a  subsidiary  of  the  Interna¬ 
tional  Paper  Company,  of  the  properties 
and  assets  of  the  Ottawa  &  Hull  Power 
Company  and  its  subsidiary,  the  Ottawa 
River  Power  Company,  which  serve  the 
cities  of  Ottawa  and  Hull.  This  means 
that  almost  entire  control  has  been  ob¬ 
tained  by  the  International  Paper  interests 
of  all  power  developments  in  the  Ottawa 
and  Gatineau  districts.  The  Power  Cor¬ 
poration  of  Canada  held  the  majority  of 
the  shares  of  the  Ottawa  &  Hull  Power 
Company. 


Kinston,  N.  C.,  and  Municipal 
Ownership  in  That  State 

As  previously  reported,  several  bids 
for  the  Kinston  (N.  C.)  municipal 
plant  of  approximately  three  times  its 
cost  have  put  that  community  of  12,000 
souls  on  the  electrical  map  and  aroused 
intense  interest  among  its  inhabitants. 
(Electrical  World,  Feb.  18,  page 
370.)  The  matter  will  furnish  the  chief 
issue  in  the  next  municipal  election. 
Backers  of  the  proposal  accepted  by 
the  City  Council  to  sell  the  plant  to  the 
Carolina  Gas  &  Electric  Company  for 
$1,271,000  will  have  to  fight  to  bring 
a  majority  of  the  voters  to  their  view¬ 
point.  There  is  strong  opposition, 
despite  the  fact  that  Robert  A.  Black¬ 
wood,  head  of  the  company,  lives  at 
Kinston  and  that  the  company  has  its 
headquarters  there.  One  element  of  the 
voters  believes  that  the  still  higher 
Gregory-Livingston  bid  should  have 
been  accepted.  Another  element  op¬ 
poses  a  sale  to  any  group.  Still  others 
would  have  new  bids  called  for  or  have 
the  property  turned  over  to  the  Carolina 
Power  &  Light  Company.  Though  the 
Carolina’s  offer  was  considerably  low-er 
than  the  others,  that  company  had  a 
large  following  which  believed  it  would 
“do  more  for  Kinston”  than  either  of 
the  others. 

City  officials  at  Greenville,  Washing¬ 
ton,  New  Bern  and  other  towns  in  the 
eastern  half  of  the  state  that  have  mu¬ 
nicipal  plants  are  watching  the  Kinston 
situation,  and  the  outcome  will  be  in¬ 
fluential  in  strengthening  or  weakening 
the  opposition  that  has  been  manifested 
in  North  Carolina  towns  to  disposing  of 
their  plants  to  private  companies. 
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Oppose  Plan  of  Reflation 
by  Contract 

Massachusetts  Utility  Companies  Assail 
Commission  Bill  Now  Before  Legis¬ 
lative  Committee  —  Professor  Cabot 
Defends  Reproduction  Cost  as  Rate 
Base 

BATTLE  royal  between  the  Mas¬ 
sachusetts  Department  of  Public 
Utilities  and  the  light  and  power 
companies  represented  in  the  Massa¬ 
chusetts  Gas  and  Electric  Association 
began  last  week  at  Boston  over  the 
regulating  commission’s  bill  providing 
for  legislation  under  which  companies 
would  be  penalized  by  non-consent  to 
regulation  by  agreement  along  the  lines 
reviewed  in  the  Electrical  World  for 
Dec.  17  (page  1265).  At  the  opening 
of  an  all-day  hearing  before  the  legis¬ 
lative  committee  on  power  and  light, 
Chairman  H.  C.  Attwill  of  the  Massa¬ 
chusetts  commission  set  forth  the 
board’s  bill  as  an  opportunity  for  elec¬ 
tric  and  gas  companies  to  readjust  their 
capital  and  carry  on  their  future  busi¬ 
ness  under  a  regulative  contract  with 
the  state  which  would  safeguard  their 
securities  and  insure  protection  of  con¬ 
sumers  against  exploitation  either  by 
local  managements  or  by  outside  con¬ 
trolling  groups.  He  excoriated  the 
policy  of  resisting  rate  reductions  or¬ 
dered  by  the  commission,  as  in  the 
case  of  the  Worcester  Electric  Light 


regulation  of  privately  managed  utilities 
is  assured,  municipal  ownership  will 
follow. 

For  the  power  companies,  Sheldon 
E.  Wardwell  took  the  ground  that  the 
bill  of  the  commission  is  revolutionary  in 
character,  threatening  the  stability  of 
the  industry  by  its  new  and  untried 
expedients  and  by  its  requirement  that 
companies  accepting  it  abandon  their 
right  of  appeal  to  the  courts.  He 
maintained  that  it  would  virtually  wipe 
out  the  surpluses  of  many  companies 
and  cut  down  their  proper  rate  bases, 
drying  up  the  wells  of  fresh  capital 
supply  and  stultifying  the  industry’s 
development.  The  agreement  proposes 
to  furnish  a  fair  return  to  the  investor 
on  his  “desiccated”  investment,  but  the 
future  investor  will  not  accept  a  risk 
v/here  there  is  no  constitutional  pro¬ 
tection.  The  promise  to  keep  the  stocks 
at  par  is  ephemeral,  the  speaker  de¬ 
clared,  and  in  times  of  economic  stress 
the  financial  burden  would  be  trans¬ 
ferred  wholly  from  the  investor  to  the 
rate  payer. 

Prof.  Philip  Cabot,  head  of  the  public 
utility  courses  of  the  Harvard  Graduate 
School  of  Business  Administration, 
analyzed  the  commission’s  bill  from  the 
economic  standpoint  and  maintained 
that  its  objective — obtaining  a  necessary 
service  for  consumers  at  the  lowest 
possible  price  —  cannot  be  attained 
through  this  agency.  He  reasoned  that 
the  application  of  the  bill  would  tend 


lowed  by  increased  rates  at  times  vvnen 
decreases  are  in  order  and  increased 
severity  of  the  business  cycle.  I'lie 
rigid  rate  base  chained  to  the  dollar 
he  held  to  be  artificial  and  very  dan¬ 
gerous. 

Vigorous  opposition  to  the  bill  was 
voiced  at  a  second  hearing  by  B.  Loring 
Young  on  behalf  of  the  Associated  In¬ 
dustries  of  Massachusetts ;  F.  W.  Denis, 
vice-president  Old  Colony  Trust  Com¬ 
pany,  Boston ;  H.  P.  Gilford,  president 
Savings  Bank  Association  of  Massa¬ 
chusetts  and  of  the  National  Associa¬ 
tion  of  Mutual  Savings  Banks;  Fitz- 
hewey  Smith,  Massachusetts  Bankers’ 
Association,  and  Arthur  W.  Wood,  in¬ 
vestment  banker,  Boston. 

Mr.  Young  contended  that  the  busi¬ 
ness  interests  of  the  state  are  gravely 
concerned  lest  the  bill  impair  the  ability 
of  the  power  companies  to  meet  the  ex¬ 
panding  demands  of  industry  for  power. 
Other  points  made  against  the  bill  were 
its  alleged  unconstitutionality,  the  diffi¬ 
culty  of  maintaining  stocks  at  or  near 
par  by  commission  action,  the  premium 
put  on  extravagance  of  management, 
liability  of  higher  rates,  and  lack  of  pro¬ 
vision  for  an  emergency  requiring  dras¬ 
tic  remedies.  Chairman  Attwill  and 
Commissioner  Wells  defended  the  bill, 
urging  that  its  opponents  misinterpret 
its  intent  and  exaggerate  its  effect  on 
the  stability  of  regulative  practice  in 
Massachusetts.  The  hearing  was  ad¬ 
journed  until  this  week  for  further  re- 


Company,  and  declared  that  unless  to  create  inflation  in  the  long  run,  fol-  buttals  to  be  presented. 


Two  Recently  Built  Canadian  Automatic  Hydro  Stations 


STEADY  increase  in  demand  upon  up  transformers  are  provided  at  this  dependable  flow  for  power  purposes  of 
the  Georgian  Bay  System  of  the  plant,  the  station  feeding  direct  to  the  700  cu.ft.  per  second,  which  is  90.2  per 
Hydro-Electric  Power  Commission  of  South  Falls  station.  cent  of  the  mean  flow. 

Ontario  has  led  to  the  recent  comple-  The  exterior  of  the  Alouette  power  The  development  consisted  of  raising 
tion  of  an  automatic  plant  at  Hanna  plant  of  the  British  Columbia  Electric  the  lakes  approximately  50  ft.  by  means 
Chute  on  the  Muskoka  River.  This  Railway  Company,  shown  on  the  right,  of  a  semi-hydraulic  earth-filled  dam 
station,  which  is  in  a  district  lying  has  recently  been  finished.  It  is  built  with  separate  concrete-lined  spillway 
north  of  the  territory  served  from  on  Stave  Lake,  12  miles  above  the  and  an  overflow  weir  and  control  crest 
Niagara  ^'aUs,  is  operated  by  remote  present  Stave  Lake  plant,  from  which  gates  set  in  the  spillway  at  the  north 
control  from  the  South  Falls  generat-  it  will  be  automatically  operated.  Rated  end  of  the  dam.  At  the  upstream  end 
ing  station,  half  a  mile  below.  The  at  10,000  kva.,  the  Alouette  plant,  of  the  lake,  which  is  10  miles  away 
Hanna  Chute  station,  built  in  a  narrow  which  cost  $2,300,000,  will  add  almost  from  the  dam,  a  12-ft.  by  16-ft.  tunnel 
rock  gorge,  is  of  pressed-brick  con-  13,000  hp.  to  the  present  capacity  of  has  been  driven  through  the  narrow 
struction  and  houses  one  vertical-type,  the  company,  and  is  therefore  among  ridge  to  Stave  Lake,  a  distance  of 
three-phase,  60-cycle,  6,600-volt  gen-  the  largest  of  its  description.  The  3,500  ft.  The  water  is  discharged 
erator  with  a  rated  capacity  of  1,400  Alouette  chain  of  lakes  lies  at  an  eleva-  through  this  tunnel  to  the  power  plant 
kva.  at  80  per  cent  power  factor,  tion  of  370  ft.  above  sea  level,  25  miles  at  an  average  head  of  132  ft.,  the  flow 
operating  at  225  r.p.m.  The  lubrica-  east  of  Vancover.  They  have  a  drain-i  and  generation  of  12,500  hp.  being  con- 
tion  system  is  self-contained.  No  step-  age  area  of  80  square  miles  with  a  trolled  at  Stave  Lake  power  plant. 
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municipality  that  it  was  not  authorized 
to  do  more  than  to  construct  the  park¬ 
way.  The  commission  has  bought  and 
installed  light  standards  and  traffic  sig¬ 
nals,  but  has  no  legal  authority  to  con¬ 
tract  for  energy  and  maintenance.  The 
parkway  is  the  city’s  most  important 
boulevard. 


National  Speakers  Engaged 
for  Tulsa  Convention 

The  program  of  the  tenth  annual 
convention  of  the  Oklahoma  Utilities 
Association,  to  be  held  at  Tulsa,  March 
13  to  15,  will  contain  many  national 
convention  features,  according  to  E.  F. 
McKay,  manager  of  the  association. 
Among  its  features  will  be  an  illustrated 
review  of  the  outstanding  developments 
in  electricity  in  1927  by  John  D.  Liston, 
(ieneral  Electric  Company ;  a  discussion 
of  relations  between  the  newspapers 
and  the  utilities  of  Oklahoma  by 

N.  A.  Nichols,  secretary  Oklahoma 
Editorial  Association ;  a  review  of  the 
year  and  a  forecast  of  the  future  in 
public  relations  by  J.  F.  Owens,  vice- 
president  Oklahoma  Gas  &  Electric 
Company ;  an  address  on  interstate 
phases  of  electric  power  development 
by  H.  S.  Bennion,  director  of  engi¬ 
neering,  N.E.L.A.,  and  a  statement  of 
progress  toward  elimination  of  drudgery 
in  the  home  by  Miss  Eloise  Davison  of 
the  headquarters  N.E.L.A.  staff.  Rep¬ 
resentative  Charles  A.  Eaton  will  speak 
at  the  banquet. 

The  Electrical  Division  program, 
March  13  and  14,  will  include:  “De¬ 
veloping  Power  Load  in  the  Oil  Fields,” 

O.  A.  Jennings,  Oklahoma  Gas  & 
Electric  Company;  “Rural  Electrifica¬ 
tion,”  Edwin  Kurtz,  chairman  Okla¬ 
homa  Farm  Electrification  Committee; 
“Refrigeration,”  R.  W.  Curran,  Bart¬ 
lesville  Gas  &  Electric  Company ; 
“Rural-Line  Construction  Standards,” 
L.  H.  Reagan,  Southwestern  Light  & 
Power  Company;  “Developing  the 
Small  Industrial  Load,”  S.  1.  McEl- 
hoes.  Southwestern  Light  &  Power 
Company;  “Safety  Methods  and  Acci¬ 
dent  Prevention,”  C.  H.  Meyer,  Public 
Service  Company  of  Oklahoma,  and 
“Developments  in  Commercial  Light¬ 
ing,”  A.  E.  Warner,  Oklahoma  Gas  & 
Electric  Company. 


Briefer  News 


Progress  on  Oswego  River  Plant. 
— Nearly  all  construction  work  on  the 
power  plant  of  the  Oswego  River  Power 
Corporation,  at  Dam  6  in  the  Oswego 
River,  in  New  York  State,  is  finished. 
Waterwheels  have  been  set  and  electrical 
equipment  is  now  being  installed.  The 
plant  will  go  into  operation  early  in  the 
spring,  it  is  thought. 


Virginia  Electric  &  Power  Takes 
Load  of  Marine  Corps  Post. — Quan- 
tico,  Va.,  and  the  United  States  Marine 
Corps  post  there  have  been  placed  on  the 
main  transmission  system  of  the  Vir¬ 
ginia  Electric  &  Power  Company,  ac¬ 
cording  to  William  E.  Wood,  president. 
The  company  has  completed  a  27-mile 
extension  of  its  66-kv.  line  from  Fred¬ 
ericksburg  to  Quantico  and  the  con¬ 
struction  of  a  modern  all-steel  substation 
at  the  Quantico  terminus.  The  Marine 
Corps  post  previously  has  been  served 
by  its  own  power  plant. 


Springfield  (Mass.)  Company 
Cuts  Rates. — Directors  of  the  United 
Electric  Light  Company,  Springfield, 
Mass.,  last  week  voted  to  reduce  rates 
from  7  cents  to  6  cents  a  kilowatt-hour 
for  domestic  consumers  using  less  than 
200  hours  a  month  and  to  5  cents  if  more 
than  200  kw.-hr.  is  used.  For  refriger¬ 
ators  and  ranges  on  a  separate  meter 
4  cents  will  be  the  rate. 


A.I.E.E.  Regional  Meeting  Pro¬ 
grams. — For  the  regional  meeting  to  be 
held  at  Baltimore  on  April  17-19  three 
technical  sessions  are  planned  on  the 
subjects  of  insulation,  the  Gould  Street 
station  of  the  Consolidated  Gas,  Elec¬ 
tric  Light  &  Power  Company  and  the 
Conow'ingo  development  of  the  Phila¬ 
delphia^  Electric  Company  respectively. 
The  proper  application  of  relays  and  the 
instruments  and  methods  used  in  deter¬ 
mining  it  will  be  topics  at  the  New 
Haven  regional  meeting,  scheduled  for 
May  9-11. 


German  Cloud  -  Advertising  Ma¬ 
chine  Demonstrated.  —  An  imported 
machine  from  the  shops  of  Carl  Zeiss,  a 
German  maker  of  photographic  appa- 


Improvement  Program  for  Michi- 
can’s  Capital. — Of  the  large  sum  ap- 
priated  for  to  be  made  this 

year  to  the  Consumers  Power  Com¬ 
pany’s  system  in  Michigan,  more  than 
ratus  and  lenses,  is  here  shown  on  the  a  million  dollars  will  be  spent  on  im- 
roof  of  the  Salmon  Towers  Building  in  provements  in  the  Lansing  district,  ac- 
New  York.  It  is  designed  for  casting  cording  to  Clark  R.  Graves,  district 
advertisements  on  the  clouds  by  means  manager.  Service  will  be  extended  to 
of  a  searchlamp  shining  through  sten-  Howell  and  towns  en  route ;  a  substa- 
ciled  dies  which  rotate  with  a  larger  tion  will  be  erected  in  Delhi  township, 
disk.  The  night  must  lie  cloudy  to  make  about  3  miles  south  of  Lansing,  and  the 
the  instrument  of  value,  as  the  projected  completion  of  transmission  lines  con- 
message  must  have  a  background  to  give  necting  Lansing  with  Jackson,  Battle 
it  material  form.  Creek,  Flint,  Owosso  and  Ann  Arbor 

-  will  insure  uninterrupted  service. 

Los  Angeles  Gas  &  Electric  _ 

Wants  Ornamental  Street-Light-  syndicate  Power  Company  and 
INC  BUSINESS.-Making  a  determined  Objectors  Reach  Acree- 

effort  to  get  a  share  of  the  rapidly  in-  a  result  of  settlement  of  the 

creasing  ornamental  str«t-hghting  bust-  e„„troversy  between  the  Insull  interests 
ness  of  Los  Angeles,  the  Los  Angeles  Chamber  of  Coin- 

Gas  &  Electric  Corporation  on  Feb.  9  appropriation  of  water 

announced  25  i«r  cent  reduction  in  rights  on  the  Colorado  River,  the  Syndi¬ 
cates  on  electricity  used  for  this  pur-  Company  will  immediately 

pose.  The  present  rate  4  cents  a  kilo-  program  for  the  construction 

watt-hour  will  be  cut  to  3  cents,  effec-  ^  hydro-electrio 

live  March  1.  The  company  s  engineers  according  to  re- 

dec  are  the  new  rate  will  allow  an  8  per  emanate  from  the  power 

cent  return  on  investment.  ,.,;ii 
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Syndicate  Power  Company  agrees  to 
surrender  all  but  580,000  acre-feet  of 
water  annually  of  its  legal  rights  to 
1,225,000  acre-feet  of  the  Colorado 
River,  together  with  the  waiver  from 
south  Texas  rice  growers  to  water 
above  the  proposed  Hamilton  dam  in 
Burnet  and  Llano  Counties. 


Another  Eel  River  Plant  Pro¬ 
jected  IN  California. — The  Snow 
Mountain  Water  &  Power  Corporation 
has  obtained  a  permit  from  the  Cali¬ 
fornia  Department  of  Public  Works  to 
appropriate  400  sec.-ft.  and  214,813 
acre-ft.  per  annum  from  the  South  Eel 
River  in  Lake  County  for  power  pur¬ 
poses.  The  corporation  plans  to  de¬ 
velop  about  22,000  hp.  at  an  estimated 
cost  of  $3,200,000,  in  addition  to  the 
output  of  its  present  power  plant,  which 
is  supplied  by  water  from  the  South 
Fork  of  the  Eel  River. 


Rice  Growers  Benefit  from  Indus¬ 
trial  Electrification  in  Arkansas. 
— Coming  reduction  in  rates  for  electric 
service  to  rice  growers  is  announced 
by  Frank  M.  Wilkes,  general  manager 
of  the  Arkansas  Power  &  Light  Com¬ 
pany.  The  new  rates  will,  it  is  ex¬ 
pected,  save  between  15  and  30  per 
cent,  depending  upon  the  rainfall  and 
the  amount  of  energy  used  during  the 
pumping  season.  The  reduction  was 
made  possible  by  the  steady  increase  in 
the  industrial  power  business  of  the 
company  due  to  the  establishment  in 
Arkansas  of  additional  mills  and  sub¬ 
stitution  of  electric  service  for  other 
power  by  long-established  industries. 
Many  additional  rice  farmers  are  plan¬ 
ning  to  avail  themselves  of  electricity 
in  their  homes  as  well  as  on  their  fields. 


Rochester’s  Gain  from  Added  Wa¬ 
ter  Power. — Installation  of  a  23,000-hp. 
hydro-electric  unit  at  Station  5  in  the 
Rochester  Gas  &  Electric  Corporation’s 
Genesee  River  power  development  at 
Rochester  has  enabled  the  company  to 
generate  an  additional  16,000,0{X)  kw.- 
hr.  from  the  river  flow  and  resulted  in  a 
saving  of  16,000  tons  of  coal  since  Octo¬ 
ber,  according  to  Thomas  H.  Yawger, 
superintendent  of  the  company’s  electric 
department.  The  new  unit  has  enabled 
the  company  to  take  advantage  of  the 
flow  which  ordinarily  would  have  gone 
over  the  dam  during  the  last  three  and 
one-half  months.  Repairs  completed  last 
week  on  the  break  in  the  State  Barge 
Canal  near  Holley  also  gave  the  utility 
company  the  advantage  of  added  water 
power. 


Pacific  Gas  &  Electric  Rate  Re¬ 
ductions  Will  S.we  Consumers 
$1,600,(XX)  A  Year. — Through  the  vol¬ 
untary  reduction  of  electric  lighting 
rates  to  domestic  and  commercial  con¬ 
sumers  served  by  the  Pacific  Gas  & 
Electric  Company  a  saving  of  $1,600,000 
on  their  yearly  bills  will  be  effected, 
the  company  says.  New  schedules  are 
now  being  prepared,  and  the  reduced 
rates  are  expected  to  go  into  effect  in 
March.  They  will  apply  to  the  cities 
and  towns  of  all  P.  G.  &  E.  territc  ry 


except  that  recently  acquired  through 
purchase  of  the  properties  of  the  West¬ 
ern  States  Gas  &  Electric  Company  and 
the  Coast  Valleys  Electric  Company. 
Under  the  new  plan  the  minimum 
charge  of  90  cents  will  be  abolished,  and 
in  its  place  there  will  be  a  5-cent  kilo¬ 
watt-hour  rate  plus  a  small  service 
charge.  To  the  small  consumer  this 
will  mean  a  saving  of  approximately  10 
per  cent.  The  Great  Western  Power 
Company  is  also  to  reduce  its  rates,  a 
total  saving  of  about  $500,000  being  the 
estimate. 


Construction  of  Stevens  Point- 
Green  Bay  Line  Begun. — Preliminary 
survey  work  on  the  new  110-kv.  tie-in 
line  from  the  Bayside  steam  plant  of 
Wisconsin  Public  Service  Corporation 
to  the  Wisconsin  Valley  Electric  Com¬ 
pany’s  lines  at  Stevens  Point  has  been 
completed  and  construction  begun.  The 
line  will  enable  the  cities  in  the  Wis¬ 
consin  valley  to  get  the  benefit  of  the 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  Is 
published  In  the  first  Issue  of  every 
volume.  For  latest  list  see  Elexttricai. 
World  for  Jan.  7,  page  80.] 

New  England  Central  Station  Assocla- 
ciation  of  Power  E^lneers — Engi¬ 
neers’  Club,  Boston,  Feb.  29.  T.  D. 
Bond,  C.  H,  Tenney  &  Co.,  Boston. 
American  Institute  of  Electrical  Engi¬ 
neers — St.  Liouis  regional  meeting, 
March  7-9  ;  Baltimore  regional  meet¬ 
ing,  April  17-19 :  New  Haven  re¬ 
gional  meeting.  May  9-11.  F.  L. 
Hutchinson,  33  West  39th  St.,  New 
York. 

Northwest  Electric  Light  and  Power 
Association  —  Engineering  Section, 
Spokane,  Wash.,  March  8  and  9. 
Berkeley  Snow,  1208  Spalding  Build¬ 
ing,  Portland,  Ore. 

Oklahoma  Utilities  Association — Mayo 
Hotel.  Tulsa,  March  13-15.  E.  F. 
McKay,  1020  Petroleum  Bldg.,  Ok¬ 
lahoma  City. 

Illinois  State  Electric  Association — 
Hotel  Abraham  Lincoln,  March 
14-15.  R.  V.  Prather.  205  Illinois 
Mine  Workers’  Bldg.,  Springfield,  Ill. 
National  Electrical  Manufacturers’ 
Association — Policies  Division,  Edge- 
water  Beach  Hotel,  Chicago,  March 
14-16.  S.  N.  Clarkson,  420  Lexing¬ 
ton  Ave.,  New  York. 

International  Association  of  Electrical 
Inspectors — Madison,  Wls.,  March 
17-18.  W.  Wilke,  4211  Elring  Place, 
Milwaukee. 

Maryland  Utilities  Association — Emer¬ 
son  Hotel,  Baltimore,  March  23.  G. 
S.  Williams,  1005  Continental  Bldg., 
Baltimore. 

Southwestern  Division,  N.E.L.A.  — 
Edgewater  Gulf  Hotel,  Biloxi,  Miss., 
April  3-5.  S.  J.  Ballinger,  San  An¬ 
tonio  Public  Service  Company,  San 
Antonio,  Tex. 

Nebraska  Section,  N.  E.  L.  A. — Omaha, 
April  4  and  5.  T.  E.  Browne,  1527 
Sharpe  Bldg.,  Lincoln. 

Southeastern  Division,  N.  E.  L.  A. — 
Miami,  Fla.,  April  11-14.  C.  M. 
Kllian,  207  Bona  Allen  Bldg., 
Atlanta. 

American  Electrochemical  Society — 
Bridgeport,  Conn.,  April  26-28.  C.  G. 
Fink,  Columbia  University,  New 
Y  ork. 

Missouri  Association  of  Public  Utilltle-, 
— Jefferson  City,  April  26-28.  F.  D. 
Beardslee,  315  North  Twelfth  St., 
St.  Louis. 

Southwestern  Public  Service  Associa¬ 
tion — Dallas,  Tex.,  May  2-5.  E.  N. 
Willis,  403  Slaughter  Bldg.,  Dallas. 
Middle  West  Division,  N.E.L.A. — Hotel 
Statler,  St.  Louis,  May  9-11.  T.  A, 
Browne,  1519  O  St.,  Lincoln,  Neb. 


lower  prices  of  coal  brought  to  the 
Green  Bay  docks  via  the  Great  Lakes 
and  in  turn  will  enable  Green  Bay  and 
other  eastern  Wisconsin  cities  to  profit 
by  the  use  of  power  from  the  hydro 
plants  in  the  Wisconsin  valley  in  times 
of  high  water. 


First  Rural  Electric  District 
Under  New  Nebraska  Law  Planned. 
— The  directors  of  the  Gering  Valley 
(Neb.)  Hydro-Electric  Light  and 
Power  District  have  sold  the  ^0,000  in 
bonds,  subject  to  ratification  by  the 
voters  on  March  13,  to  a  Denver  house. 
The  district,  if  established,  will  be  the 
first  under  the  new  law  intended  to  aid 
in  rural  electrification.  It  will  serve 
sugar-beet  growers  owning  33,000  acres. 
The  municipal  plant  at  Gering,.  Wyo., 
which  buys  from  the  government  recla¬ 
mation  dam  at  Guernsey,  will  supply 
the  energy. 


Canada  May  Set  Up  Electrical 
Testing  Bureau. — The  Dominion  gov¬ 
ernment  is  asking  Parliament  to  sanc¬ 
tion  the  creation  of  a  Canadian  Bureau 
of  Standards,  including  the  appointment 
of  a  director  and  the  provision  of  facil¬ 
ities  for  the  testing  of  electrical  equip¬ 
ment  and  appliances  of  all  kinds. 
Consent  and  co-operation  of  the  prov¬ 
inces  have  already  been  obtained.  Cana¬ 
dian  and  British  manufacturers  have 
made  urgent  representations  to  the  gov¬ 
ernment  favoring  such  a  bureau.  Their 
products  hitherto  have  been  subject  to 
the  approval  of  United  States  labora¬ 
tories  in  order  to  satisfy  the  fire  under¬ 
writers. 


For  Improvement  of  New  Orleans’ 
Street  Lighting. — Latest  methods  of 
street  lighting  in  Chicago,  New  York, 
Detroit,  Cleveland,  Boston,  Toledo,  Mil¬ 
waukee,  Indianapolis,  St.  Louis  and 
other  Northern  and  Eastern  cities  have 
been  studied  by  William  T.  Hall,  com¬ 
missioner  of  public  utilities,  New  Or¬ 
leans;  Walter  Dilzell,  city  electrician, 
and  Frank  Frost,  general  superintendent 
of  the  electric  department,  New  Orleans 
Public  Service,  Inc.  As  the  result  of 
their  tour  Messrs.  Hall  and  Dilzell  will 
work  out  a  new  plan  of  street  lighting 
for  New  Orleans.  It  is  probable  that 
this  plan  will  include  the  installation  of 
ornamental  steel  poles  along  Canal 
Street  from  the  river  to  Claiborne 
Avenue,  each  pole  carrying  two  1,500- 
cp.  lights  with  the  poles  100  ft.  apart. 
The  present  street-lighting  contract  will 
expire  in  April. 


Tennessee  Eastfjin  Electric  Seeks 
TO  Enjoin  State  Commission. — In¬ 
volving  issues  of  vital  importance  to  the 
hydro-electric  industry  of  the  United 
States  and  to  public  utilities  in  general, 
the  injunction  suit  of  the  Tennessee 
Eastern  Electric  Company  against  the 
Railroad  and  Public  Utilities  Commis¬ 
sion  of  Tennessee  has  begun  in  the 
Chancery  Court  at  Nashville.  Flat 
denial  of  the  legal  right  of  the  commis¬ 
sion  to  exercise  the  power  of  control  it 
claims  over  water-power  development, 
or  to  impose  a  tax  of  one  mill  per  kilo- 
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watt-hour  produced,  is  made  by  the 
company,  and  even  the  authority  of  the 
Federal  Power  Commission  is  called 
into  question  in  some  of  the  issues.  In 
its  answer  the  Tennessee  commission 
declares  that  the  record  of  the  company, 
in  its  dealings  with  the  commission,  has 
been  one  of  “misrepresentation,  duplic¬ 
ity,  fraud  and  deceit.”  The  commis¬ 
sion  demurs  to  the  bill  on  fifteen  sep¬ 
arate  grounds.  The  Holston  River 
Power  Company,  named  as  a  second 
defendant  in  the  suit,  likewise  demurs 
to  the  bill  and  claims  the  petitioner  is 
seeking  to  dam  a  navigable  stream  with¬ 
out  obtaining  federal  permission.  Deci¬ 
sion  was  deferred  by  the  court. 


Kansas  Electric  Power  Cuts 
Rates  Heavily.  —  Voluntary  rate  re¬ 
ductions  of  20  to  25  per  cent  for  average 
domestic  consumers  throughout  the  ter¬ 
ritory  served  by  the  Kansas  Electric 
Power  Company,  with  headquarters  at 
Lawrence,  have  been  approved  by  the 
Kansas  Public  Service  Commission. 
Such  reductions,  affecting  30  cities  and 
towns,  will  go  into  effect  in  June. 
These  decreases  are  probably  the  larg¬ 
est  and  most  widespread  to  be  made  by 
one  Kansas  company  for  several  years. 
The  reductions  have  a  bearing  on  the 
announced  purpose  of  the  state  commis¬ 
sion  last  fall  to  bring  about  a  greater 
uniformity  in  electric  rates  in  Kansas. 
At  that  time,  acting  on  recommenda¬ 
tions  of  John  H.  Fletcher,  chief  engi¬ 
neer  for  the  commission,  that  body 
indicated  that  unless  other  electric  com¬ 
panies  voluntarily  lowered  rates  to  con¬ 
form  more  closely  to  those  of  the  Kansas 
Gas  &  Electric  Company  of  Wichita, 
the  commission  would  proceed  to  re¬ 
quire  a  leveling  of  rates,  and  it  has 
since  then  been  taking  steps  to  achieve 
that  object.  The  Wichita  concern  has 
a  uniform  rate  in  all  64  towns  in  its  ter¬ 
ritory,  irrespective  of  size. 


Latest  Geological  Survey  Report 
ON  Umpqua  River.  —  The  Umpqua 
Ri  ver  basin  in  southwestern  Oregon 
possesses  huge  potential  power  resources. 
They  exceed  those  of  any  one  of  more 
than  half  of  the  states,  according  to  a 
statement  just  issued  by  the  Depart¬ 
ment  of  the  Interior  through  the  Geo¬ 
logical  Survey.  There  is,  however,  but 
one  small  developed  site  in  the  basin,  on 
North  Umpqua  River  near  Roseburg, 
where  a  plant  of  1,900  hp.  has  been 
built.  A  permit  to  investigate  power 
sites  at  Rock  Creek,  Boundary,  Toketee 
Falls  and  Lemolo  Falls,  on  the  North 
Umpqua  River,  and  one  on  Clearwater 
River  has  been  issued  by  the  Federal 
Power  Commission.  Twenty-two  power 
sites  are  proposed  by  the  Geological 
Survey  for  the  Umpqua  and  North 
Umpqua  Rivers,  fifteen  power  sites  for 
the  South  Umpqua  River  and  Fish  Lake 
Creek  and  eleven  power  sites  for  tribu¬ 
taries.  The  total  potential  power  of  the 
Umpqua  River  basin  without  storage  is 
247,000  hp.  for  90  per  cent  of  the  time 
and  584,000  hp.  for  50  per  cent.  With 
storage  these  figures  can  be  increased 
to  369,000  hp.  and  561,000  hp.  With 
unified  operation  the  low  figure  could 


be  increased  to  400,000  hp.,  of  which 
350,000  hp.  would  be  developed  on  the 
Umpqua  and  North  Umpqua. 


High-Tension  Line  from  Fort 
Wayne,  Ind.,  to  Marion,  Muncie 
AND  Kokomo. — A  double-circuit  132-kv. 
transmission  line  will,  it  is  announced, 
soon  be  built  from  Fort  Wayne  to 
Marion,  Ind.,  a  distance  of  58  miles,  by 
the  Indiana  General  Service  Company, 
at  a  cost  of  $2,500,000.  At  Marion  the 
line  will  be  divided,  one  double  circuit 
going  28  miles  to  Muncie  and  the  other 
extending  26  miles  to  Kokomo.  At 
Marion  a  20,000-kw.  switching  and 
stepdown  substation  will  be  built,  while 
at  Muncie  there  will  be  one  of  35,000 
kw.  capacity.  The  company  does  not 
expect  to  shut  down  its  plants  in  either 
city,  O.  M.  Drischel,  general  manager 
at  Marion,  says.  This  line  will  join 
Muncie  to  the  interconnected  system  of 
the  American  Gas  &  Electric  Company. 

— -  1^(0 

Recent  Court 

Decisions 

c/lk _ ^ 

Ordinance  Requiring  Operators  of 
Motor-Dri\t;n  Machines  to  Be  Licensed 
AS  Steam  Engineers  Found  Void. — A 
New  York  City  ordinance  adopted  in  1921 
requiring  operatives  on  machines  driven  by 
electric  power  to  pass  examinations  and  be 
licensed  as  steam  engineers  was  declared 
unconstitutional  and  void  in  a  decision  by 
the  State  Supreme  Court  rendered  in  in¬ 
junction  suits  brought  by  the  Ice  Service 
Corporation  and  others,  together  with  two 
employees  representing  workers  in  the  sev¬ 
eral  companies.  It  was  contended  that  the 
operatives  prior  to  the  passage  of  the  ordi¬ 
nance  had  efficiently  operated  machines 
driven  by  electricity,  but,  not  being  trained 
steam  engineers,  were  barred  from  con¬ 
tinuing  such  work,  though  it  did  not  re¬ 
quire  engineering  experience  or  training. 


Order  ok  Commission  Go\’Erning 
Height  of  Transmission  Line  Applied 
TO  Existing  as  Well  as  Future  Lines. 
— Howell  vs.  San  Joaquin  Light  &  Power 
Corporation  was  a  suit  to  recover  damages 
for  the  death  of  a  man  who  raised  a  water 
pipe  perpendicularly  to  clean  it  and  was 
killed  by  its  making  contact  with  a  line 
carrying  voltages  as  high  as  17,000  and 
having  only  about  19  ft.  clearance  over  the 
farm  land  where  the  man  was  working.  A 
finding  for  the  plaintiff  on  the  ground  of 
negligence  was  sustained  by  the  District 
Court  of  Appeals  in  California.  The  line 
had  been  originally  erected  at  a  height  of 
23  ft.  but  had  sagged  4  ft.  It  had  been 
erected  previous  to  an  order  of  the  Cali¬ 
fornia  Railroad  Commission  fixing  25  ft. 
as  the  proper  minimum  height  for  such 
lines,  but  the  court  held  that  this  order, 
though  it  had  no  retroactive  effect,  applied 
to  lines  existing  at  the  time  it  was  made 
as  well  as  to  new  lines,  and  that  the  com¬ 
pany’s  failure  to  maintain  the  line  in  ques¬ 
tion  at  the  ordered  clearance  was  negli¬ 
gence  per  sc  and  properly  submitted  to  the 
jury,  along  with  the  question  of  contrib¬ 
utory  negligence  by  the  deceased.  (261 
Pac.  1107.)* 


•The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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Commission 

Rulings 

c/^ _ 

Readv-to-Serve  Charge  Based  on 
Number  of  Rooms  Not  Discriminatory. 
— The  Public  Service  Commission  of  Penn¬ 
sylvania  dismissed  a  complaint  brought 
against  the  Northern  Pennsylvania  Power 
Company  based  upon  an  alleged  discrimi¬ 
nation  resulting  from  the  fact  that  the  com¬ 
pany’s  tariff  included  a  ready-to-serve 
charge  computed  according  to  the  number 
of  rooms  served.  The  company  showed 
that  of  the  2,058  residential  or  domestic 
consumers  in  the  district  to  which  this 
schedule  applies,  1,099,  or  53  per  cent, 
would  be  benefited  by  taking  service  under 
it.  Those  who  chose  to  do  so  could  con¬ 
tinue  under  the  old  schedule,  receiving 
service  as  heretofore  and  having  the  op¬ 
tion  of  changing  to  the  other  schedule 
should  they  so  alter  the  manner  of  use  to 
make  the  change  advantageous  to  them¬ 
selves. 


“Room  Rates”  Not  Applicable  to 
Small  Village.  —  The  North  Dakota 
Board  of  Railroad  Commissioners  in  fix¬ 
ing  electric  rates  for  the  Farmers’  Elevator 
Company,  which  operates  an  electric  utility 
in  connection  with  its  elevator,  said :  “The 
schedule  of  rates  now  in  effect,  which  is 
based  upon  the  so-called  ‘room-rate’  sched¬ 
ule,  is  not  readily  understood  and,  in  our 
opinion,  a  more  simple  schedule  would  re¬ 
sult  in  less  conflict.  While  the  room-rate 
schedule  may  be  practicable  in  a  city  the 
size  of  Fargo,  we  doubt  the  wisdom  of 
adopting  such  a  schedule  in  a  village  with 
a  population  of  2{X).  It  is  our  recommenda¬ 
tion  that  the  Farmers’  Elevator  Company 
file  with  the  commission  within  30  days  a 
rate  schedule  constructed  upon  a  kilowatt- 
hour-per-month  basis.  .  .We  will 
also  require  the  company  to  install  a  sys¬ 
tem  of  accounting  which  will  more  clearly 
show  the  actual  operating  expenses  of  the 
electric  utility  as  distinguished  from  the 
operations  of  the  company  as  a  whole.” 


‘Room  Rate”  Demand  Charges  Up- 
hfxd. — A  “room-rate”  demand  charge  of 
an  electric  utility  was  said  by  the  New 
Jersey  Board  of  Public  Utility  Commis¬ 
sioners,  in  adjudicating  a  complaint  listed 
as  Sullivan  vs.  Rockland  Electric  Company, 
to  be  the  result  of  an  endeavor  by  the  elec¬ 
tric  utility  to  measure  the  demand  element 
in  the  cost  of  operation  by  some  simple  and 
easily  understood  rule  and  to  distribute  the 
cost  of  extra  equipment  used  during  peak 
demands  equitably  among  such  consumers 
as  made  the  most  use  of  such  equipment. 
In  dismissing  a  complaint  against  such  a 
“room  rate”  it  was  said  that  in  any  re¬ 
vision  of  rate  schedules,  especially  when 
such  schedules  effected  a  consolidation  of 
two  or  more  classes  of  service  into  one 
schedule,  there  may  be  some  customers 
who  suffer  prejudice  thereby,  but  that  if 
this  prejudice  be  not  unreasonable  and  the 
greatest  good  is  afforded  to  the  greatest 
number,  such  prejudice  should  not  stand  in 
the  way  of  an  otherwise  desirable  form 
of  rate  schedule.  In  the  particular  instance 
before  the  commission  the  testimony  indi¬ 
cated  that  only  24  customers  would  have 
higher  bills,  while  upward  of  4,000  would 
be  benefited  by  composite  reduction  in 
charges  approximating  $20,(XX),  and  that 
costs  were  reasonably  allocated.  All  cus¬ 
tomers  taking  lighting  service  alone  would 
have  decreased  bills. 
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News  About  Men  of  the  Industry 


sion,  manager  of  the  eastern  division  and 
manager  of  the  southern  division.  It 
was  in  1925  that  Mr.  Sweatt  assumed 
the  duties  of  general  manager  of  the 
Mississippi  Power  Company,  which  he 
will  continue  to  carry  on  in  addition  to 
those  pertaining  to  his  new  position. 


E.  C.  Brandt,  who  has  been  con¬ 
nected  with  the  Westinghouse  Electric 
&  Manufacturing  Company  since  1905, 
has  been  appointed  assistant  works  man¬ 
ager  of  the  East  Pittsburgh  works. 


L.  P.  Sweatt,  Jr.,  general  manager 
of  the  Mississippi  Power  Company, 
Gulfport,  Miss.,  since  its  organization, 
has  been  elected  vice-president  of  that 
utility.  At  an  early  age  Mr.  Sweatt 
became  interested  in  the  public  utility 
industry.  For  several  years  he  was  em¬ 
ployed  in  the  railroad  branch  of  the 


E.  W.  DILLARD 

he  entered  the  department  which  he 
now  heads,  and  for  some  time  special¬ 
ized  in  problems  of  relay  operation  and 
maintenance,  acquiring  a  high  reputa¬ 
tion  as  a  specialist  in  this  field  in  the 
New  England  territory. 


Austin  D.  Barney  has  been  elected 
general  counsel  of  the  Hartford  Electric 
Light  Company,  Hartford,  Conn.,  to 
succeed  the  late  Judge  William  F. 
Heeney.  Mr.  Barney  has  been  with 
the  company  as  an  attorney  for  several 
years  and  was  assistant  to  Judge 
Heeney. 


J.  B.  MILLER 


E.  W.  Dillard  Receives  New 
Appointment 


'  N.  E.  FUNK 


y.  B.  Miller  Thirty  Years  With 
Edison  Company 

John  B.  Miller  on  Feb.  1  celebrated 
the  completion  of  30  years’  service  with 
the  Southern  California  Edison  Com¬ 
pany.  In  1898  Mr.  Miller  became  asso¬ 
ciated  with  the  Edison  Electric  Com¬ 
pany,  predecessor  of  the  present  or¬ 
ganization,  in  the  capacity  of  treasurer, 
which  position  he  held  until  1901,  when 
he  was  elected  president,  the  position 


business  before  entering  the  Alabama 
Polytechnic  Institute  at  Auburn  and  he 
financed  his  technical  education  at  that 
institution  by  acting  as  chief  engineer  of 
the  power  plant  furnishing  electricity  to 
the  college  and  city  of  Auburn. 

Mr.  Sweatt  started  with  the  Alabama 
Power  Company  in  the  capacity  of  a 
helper  in  substation  maintenance,  and 
step  by  step  he  has  advanced,  serving 
successively  as  foreman  of  substation 
construction,  member  of  the  commer¬ 
cial  department,  superintendent  of  the 


N.  E.  Funk  Chief  Engineer  of 
Philadelphia  Electric 

Nevin  E.  Funk,  who  has  been  assist¬ 
ant  chief  engineer  of  the  Philadelphia 
Electric  Company  for  the  past  year,  has 
been  appointed  chief  engineer  of  that 
company  to  succeed  the  late  William 
C.  L.  Eglin.  Mr.  Funk  affiliated  himself 
with  the  Philadelphia  utility  nineteen 
years  ago  and  during  this  period  of 
service  he  has  been  closely  identified 


which  he  has  held  continuously  for  the 
intervening  27  years.  In  1896  Mr. 
Miller,  then  27  years  of  age,  visited 
Southern  California  for  the  first  time 
and  within  two  years  had  launched  upon 
his  life’s  work.  His  first  task  was  to 
amalgamate  several  small  power  com¬ 
panies  and  to  organize  larger  and  more 
efficient  operating  units,  the  present 
Southern  California  Edison  Company, 
operating  in  ten  counties  of  southern 
and  central  California,  being  the  result. 

In  addition  to  being  the  directing 
officer  of  the  Edison  company  Mr.  Mill¬ 
er  is  president  of  the  Landowners  Com¬ 
pany,  president  San  Joaquin  &  Eastern 
Railroad  Company,  chairman  of  board 
Electrical  Products  Corporation,  direc¬ 
tor  Los  Angeles  First  National  Trust 
&  Savings  Bank,  Pacific  Mutual  Life 
Insurance  Company,  Federal  Telegraph 
Company  of  Delaware,  Pacific  Finance 
Corporation,  Pacific  Indemnity  Com¬ 
pany,  Bellows  Claude  Neon  Company, 
Detroit ;  Claude  Neon  Federal  Company, 
Chicago:  Claude  Neon  Lights,  Inc., 
New  York,  and  Diamond  Electrical 
Manufacturing  Company. 

L.  P.  Sweatt  Vice-President 
of  Mississippi  Company 


Edward  W.  Dillard  has  been  ap¬ 
pointed  electrical  engineer  of  the  New 
England  Power  Company  system,  fol¬ 
lowing  eight  years’  service  in  the  elec¬ 
trical  engineering  department  of  that 
organization.  Mr.  Dillard  is  a  native 
of  Alabama,  was  educated  at  the  Ala¬ 
bama  Polytechnic  Institute  and  at  one 
time  was  employe<l  by  the  General  Elec¬ 
tric  Company  and  then  by  the  Alabama 
Power  Company.  He  joined  the  staff 
of  the  New  England  Power  Company  at 
Worcester  in  1916  as  chief  of  tests, 
being  in  charge  of  all  meter,  relay,  oil 
circuit  breaker  and  telephone  inspection 
and  maintenance  for  two  years.  In  1919 


with  the  planning  and  operations  of  the 
three  large  generating  stations  as  well 
as  with  the  huge  hydro-electric  plant 
now  being  constructed  at  Conowingo. 
A  graduate  of  the  Bloomsburg  (Pa.) 
State  Normal  School  and  of  Lehigh 
University,  Mr.  Funk  entered  upon  his 
engineering  career  as  an  apprentice  with 
the  Westinghouse  Electric  &  Manufac¬ 
turing  Company.  Subsequently  he  was 
identified  with  the  New  York  Central 
Railroad  and  later  with  the  teaching 
staff  of  the  Georgia  School  of  Tech¬ 
nology. 

He  started  with  the  Philadelphia 
Electric  Company  as  assistant  foreman 
in  the  station  electrical  construction 
department,  occupying  successively  the 
positions  of  assistant  superintendent, 
combustion  engineer,  superintendent  of 
Schuylkill  station,  assistant  operating 
engineer,  operating  engineer  and  assist¬ 
ant  chief  engineer. 

Mr.  Funk  is  a  member  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers, 
the  American  Society  of  Mechanical 
Engineers,  the  American  Society  for 
Testing  Materials  and  other  technical 
organizations,  and  has  been  active  in  the 
work  of  the  prime  movers  committee  of 
the  National  Electric  Light  Association. 
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Financial  and  Statistical  News 

_ 


Stocks  React  Drastically 
Money  Rates  Firm 
Bond  Prices  Unaffected 

The  drastic  downward  readjustment 
through  which  the  securities  mar¬ 
kets  have  passed  within  the  last  week 
brought  several  of  the  utilities  down 
sharply,  although  as  a  group  they  were 
affected  less  than  most  of  the  other  main 
groups.  The  average  of  a  representative 
group  of  fifteen  power  and  light  com¬ 
mon  stocks  reacted  from  130  to  127,  the 
former  figure  being  the  high  point  for 
these  issues  for  all  time.  Brooklyn 
Edison  lost  eight  points,  to  226 ;  Edison 
Electric  Illuminating  of  Boston  dropped 
eleven  points,  to  254;  Pacific  Gas  & 
Electric  is  down  twelve  points,  to  182; 
Montana  Power  reacted  to  147  from  a 
recent  high  of  165. 

More  attention,  evidently,  is  being 
paid  to  money  rates,  in  response  to  the 
action  of  the  Federal  Reserve  banks. 
Rate  increases  were  introduced  by  three 
of  the  reserve  banks,  Chicago,  New 
York  and  Richmond.  In  the  middle 
of  February  a  4  per  cent  rate  was  in 
effect  in  ten  of  the  twelve  reserve  dis¬ 
tricts.  Increases  were  made,  appar¬ 
ently,  in  anticipation  rather  than  as  a 
result  of  increased  demand  for  funds. 

While  it  has  had  a  radical  effect  on 
the  stock  markets,  this  general  firming 
of  money  rates  has  had  no  apparent 
effect  on  the  prices  of  higher  grade 
bonds.  The  better  class  of  power  and 
light  bonds  are  stated  to  be  in  just  as 
keen  demand  as  before  these  rate  ad¬ 
justments,  although  selling  has  been 
heavy  in  classes  of  bonds  other  than 
the  utilities. 


Philadelphia  Electric  Elects 
New  Directors. — At  a  recent  meeting 
of  the  board  of  directors  of  the  Phila¬ 


delphia  Electric  Company  Arthur  W. 
Thompson,  president  of  the  United  Gas 
Improvement  Company;  Samuel  T. 
Bodine,  chairman  of  the  board  of  the 
United  Gas  Improvement  Company,  and 
William  H.  Taylor,  formerly  vice-presi¬ 
dent  of  the  United  Gas  Improvement 
Company  and  now  president  of  the  Phil¬ 
adelphia  Electric  Company,  were  elected 
members  of  the  board.  These  three  new 
members  are  replacing  Walter  H.  John¬ 
son  and  A.  V.  R.  Coe,  resigned,  and 
W.  C.  L.  Eglin,  deceased. 

American  Superpower 
to  Recapitalize 

Revision  of  the  capital  structure  of 
the  American  Superpower  Corporation 
has  been  announced  by  President  L.  K. 
Thorne.  The  proposed  plan  calls  for 
the  immediate  retirement  of  the  out¬ 
standing  participating  preferred  stock, 
the  proceeds  for  which  will  be  raised 
through  the  sale  of  additional  class  “A” 


Notwithstanding  the  slow¬ 
ing  down  of  business  activity  in 
general  toward  the  end  of  1926,  De¬ 
cember  operations  in  the  electric  light 
and  power  industry  were  greater  than 
ever  before,  whether  measured  by  en¬ 
ergy  output  or  by  revenue.  The  energy 
output,  6,782,004,000  kw.-hr.,  exceeded 
that  of  November  by  4.2  per  cent;  it 
was  6.3  per  cent  greater  than  the  output 


common  stock  at  $33  per  share.  This 
stock  will  be  offered  to  all  common 
stock  holders,  class  A  and  class  B,  of 
record  Feb.  20,  1928,  on  the  basis  of  one 
share  for  each  four  shares  held.  In 
addition  to  the  common  stock  the  com¬ 
pany  has  offered  for  sale  90,000  addi¬ 
tional  shares  of  first  preferred  stock, 
the  proceeds  of  which  will  be  used  to 
finance  certain  large  investments  re¬ 
cently  made  by  the  corporation. 

Stockholders  also  will  be  asked  to  ap¬ 
prove  the  creation  of  a  new  class  of 
preference  stock  (junior  to  the  first  pre¬ 
ferred  stock)  cumulative  as  to  dividends 
at  the  rate  of  $6  per  share  annually,  and 
callable  at  $107.50  per  share.  If  this 
proposal  is  approved  the  directors  will 
distribute  the  stock  to  common  stock 
holders  on  the  basis  of  one  share  of  new 
preference  stock  for  each  five  shares  of 
class  A  or  class  B  common  stock  held. 
The  additional  common  stock  subscribed 
for  at  $33  per  share  on  or  before  March 
6  will  receive  its  pro  rata  share  of  new 
preference  stock. 


of  December,  1926.  Both  of  these 
figures,  while  in  harmony  with  the 
strong  upward  trend  that  has  char¬ 
acterized  the  industry  since  its  incep¬ 
tion,  are  slightly  below  the  usual  sea¬ 
sonal  and  annual  increase,  respectively. 
The  average  daily  output,  219,000,000 
kw.-hr.,  happens  to  coincide  exactly  with 
the  normal,  previously  computed  on  the 
basis  of  the  preceding  five-year  returns. 


December  Operations  Greater  Than 
Ever  Before 

Revenue  of  $166,200,000  Exceeds  Previous  Peak — Energy  Output, 
6,782,000,000  Kw.-Hr.,  Also  Breaks  Records — Water 
Power  Furnishes  Nearly  40  Per  Cent 
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TABLE  I— GENERATION  AND  DISTRIBUTION  OF  CENTRAL-STATION  ENERGY  IN  THE  UNITED  STATES 

(JOO  Per  Cent  of  the  Industry) 


• 

Estimated  Distribution  of  Energy  Generated 

Month 

Kw.-Hr.  Generated 
Monthly 

* 

Total  Energy 
Consumption  by 
Central -Station 
Customers, 
Kw.-Hr. 

Energy 
Consumed  for 
Lighting, 
Kw.-Hr. 

Energy 
Consum^  for 
Power, 
Kw.-Hr. 

Energy  Sold  to 
Electric 
Railways, 
Kw.-Hr. 

Energy  Used  in 
Intracompany 
Business,  Includ¬ 
ing  Line  Losses, 
Kw.-Hr. 

Energy  Purchased 
by  Public  Utili¬ 
ties  for  Resale, 
Kw.-Hr. 

1927 

Thou¬ 

sands 

1926 

Thou¬ 

sands 

Per 

Cent 

Inc. 

1927 

Thou¬ 

sands 

1926 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1926 

Tnou- 

sands 

1927 

Thou¬ 

sands 

1926 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1926 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1926 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1926 

Thou¬ 

sands 

Sept... 
Oct.  . 
Nov.... 
Dec.. . 

6,266,814 

6,577,566 

6,507,024 

6,782,004 

5,825,852 

6,174,959 

6,063,784 

6,375,500 

-f-7.6 

-1-6.5 

-1-7.3 

-1-6.3 

5,158,814 

5,413,566 

5,355,024 

5,592,004 

4,701,852 

4,982,959 

4,989,784 

5,247,500 

1,274,000 

1,372,000 

1,400,000 

1,500,000 

1,188,000 

1,262,000 

1,310,000 

1,400,000 

3,373,814 

3,485,566 

3,396,024 

3,462,004 

3,009,852 

3,172,959 

3,128,784 

3,226,500 

511,080 

556,000 

559,000 

630,000 

504,000 

548,000 

551,000 

621,000 

1,110,000 

1,164,000 

1,152,000 

1,190,000 

1,124,000 

1,192,000 

1,074,000 

1,128,000 

1,299,000 

1,290,000 

1,269,000 

1,286,000 

1,22  5,000 
1,240,000 
1,200,000 
1.175,000 

•I'atn  on  “energy  generated”  are  those  collected  and  published  by  the  United  States  Geological  Survey  for  all  public  utilities  mirus  such  data  as  are  collected  on 
energy  generated  by  electric  railway  companies,  reclamation  service  and  manufacturing  plants.  The  data  are,  therefore,  for  the  electric  tight  and  power  industry  only 


The  revenue,  $166,200,000,  exceeded 
the  previous  maximum  of  $162,000,000 
attained  in  January,  1927.  It  was 
etiui  valent  to  a  daily  average  of 
$5,370,000.  This  is  but  little  less  than 
the  maximum  ever  recorded,  which  hap¬ 
pened  last  February,  when  payments  for 
a  long  month  of  heavy  energy  consump¬ 
tion  were  concentrated  into  a  short  one. 
I'he  month’s  revenue  exceeded  that  of 
Decemlier,  1926,  by  7.3  per  cent,  and  in 
accordance  with  the  usual  seasonal 
swing  was  5.2  per  cent  higher  than  in 
the  preceding  month,  but  it  fell  about  5 
per  cent  short  of  the  estimated  normal, 
based  on  former  years. 

This  December  departure  downward 
from  the  computed  normal  is  not  new ; 


TABLE  II— OPER.\TING  RATIO  OF 

central-station  companies 


Operating  Ratio 

a 

Steam 

Hydro 

Combined  Hydro 

o 

s 

Plants 

Plants 

and  .^team  Plants 

1927 

1926 

1927 

1926 

1927 

1926 

Sept.. 

48  8 

49  7 

33.4 

37  5 

42.  1 

43.3 

Oct. . 

46  9 

48  3 

31  8 

32  8 

42  6 

43  0 

Nov.. 

44  7 

45  8 

310 

29  6 

41.0 

42.0 

Dec.. 

44.0 

44  6 

31  1 

31  4 

38.4 

40.2 

it  occurred  both  in  1925  and  in  1926, 
whereas  in  some  other  years  the  varia¬ 
tion  was  upward. 

Operating  expenses,  which  on  the 
basis  of  returns  received  are  estimated 
at  $67,100,000  for  the  industry  as  a 
whole,  were  but  5.8  per  cyent  higher 
than  the  year  before,  so  that  despite  the 
moderate  increase  in  gross  revenue  the 
net  rose  8.4  per  cent.  In  certain  in¬ 
stances  reports  of  operating  expenses 
showed  an  actual  reduction,  suggesting 
a  definite  policy  of  retrenchment,  but 
in  general  there  is  no  evidence  of  drastic 
economies. 

Of  the  total  energy  output  2,689,900,- 
000  kw.-hr.,  or  almost  40  per  cent,  came 
from  water  power.  The  increase  of 
this  item  was  13.1  per  cent,  whereas 
the  energy  generated  from  fuel  was  only 
2.3  per  cent  greater  than  in  December, 
1926.  Thus,  more  than  half  the  incre¬ 
ment  was  borne  by  water  power.  Pro¬ 
duction  of  energy  from  fuel  shows 
continued  improvement  in  efficiency.  The 
increased  output  was  achieved  with  2.6 
per  cent  less  coal  and  21.1  per  cent  less 
fuel  oil ;  the  reduction  far  outweighs  the 
31.6  per  cent  increase  in  the  consump¬ 
tion  of  natural  gas.  Oil  consumption, 
while  greater  than  in  recent  months,  con¬ 


tinues  extremely  low  compared  with 
previous  years. 

Regional  analysis  of  the  changes  in 
energy  output,  compared  with  Decem¬ 
ber,  1926,  indicates  an  increase  in  New 
England  of  1  per  cent,  in  the  Atlantic 
States  of  6  per  cent,  the  North  Central 
6,  the  South  Central  10,  and  in  the 
Western  States  of  4  per  cent.  The  most 
rapid  growth  continues  to  be  in  the 
Southwest.  Similarly  the  revenue  rose, 
in  New  England  5.9  per  cent,  in  the 
Atlantic  States  6.0  per  cent.  North 
Central  9.7,  South  Central  9.7  and  in 
the  Western  States  4.7  per  cent. 

The  increasing  use  of  energy  for  in¬ 
dustrial  purposes  is  apparently  reflected 
in  the  gradual  flattening  of  the  output 
curve.  During  the  past  two  years  the 
seasonal  fluctuations  have  been  smaller 
than  before.  The  winter  peaks  have 
checked  quite  closely  with  the  values 
estimated  in  advance  based  on  previous 
growth,  but  the  summer  sag  has  been 
very  much  smoothed  out. 


Pacific  Gas  &  Ei.fxtric  to  Issue 
Bonds. — Permission  has  been  granted 
by  the  Railroad  Commission  of  Cali¬ 
fornia  to  the  Pacific  Gas  &  Electric 


TABLE  III — CENTRAL-STATION  FIN.ANCIAL  OPERATIONS  FOR  FOUR  MONTHS  IN  THE  UNITED  ST.ATES 


(100  Per  Cent  of  the  Industry) 


Month 

Total  Gross  Reyenue 
from  Sale  of  Energyt 

j  Estimated  Distribution  of  Gross  Revenue  | 

Total  Operating 
and  Mainfenanre 
Expenses! 

Lighting 

Customers 

Power 

Customers 

Electric 

Railways 

Other  Public 
Utilities 

1927 

Thou.sands 

1926 

Thousands 

Per 

Cent 

Inc. 

1927 

Thousands 

1926 

Thousands 

1927 

Thousands 

1926 

Thousands 

1927 

Thousands 

1926 

Thousands] 

1927 

Thousands 

1926 

Thousands 

1927 

Thousands 

1926 

Thousands 

$60,300 

62,950 

62,450 

63,400 

Sept . 

Oct . 

Noy . 

Dec . 1 

$144,400 

150,800 

1 58  000 
166,200 

$132,600 

141.800 
148.300 

154.800 

-1-8.9 

-1-6.4 

-1-6.5 

-f7.4 

$84,200 

88,700 

94,300 

100,600 

$80,500 

84.100 

89.100 
94,700 

$44,400 

45,900 

47,200 

48,700 

$38,000 

42,000 

43,200 

43,900 

$4,600 
4,600  1 
5,000 
5,100 

$4,500 

4,600 

4,900 

5,000 

$11,200 

1 1,600 
11,500 
11,800 

$9,600 

11,100 

11,100 

11,200 

$63,600 
64,450  ' 
64,300 
67,100 

tAggreK&te  itross  revenue  from  actual  consumers,  and  sales  to  other  public  utilities  for  resale,  involving  a  certain  amount  of  duplication. 
ilSo  not  include  interest,  taxes,  depreciation  or  sinking  fund. 


T.ABLE  IV— OPERATIONS  OF  CENTR.AL-ST.ATION  HYDRO  AND  FUEL  PLANTS  IN  THE  UNITED  STATES* 

(100  Per  Cent  of  the  Industry) 


Energy  Generated 

Fuel  Consumption 

Hydro-Plants 

Fuel  Power  Plants 

Coal 

Oil 

Gas 

Month 

1927 

Thou¬ 

sands 

of 

Kw.-Hr. 

1926 

Thou¬ 

sands 

of 

Kw.-Hr. 

Per 

Cent 

In- 

create 

1927 

Thou¬ 

sands 

of 

Kw.-Hr. 

1926 

Thou¬ 

sands 

of 

Kw.-Hr. 

Per 

Cent 

In¬ 

crease 

1927 

Short 

Tons 

1926 

Short 

Tons 

Per 

Cent 

In¬ 

crease 

1927 

Barrels 

1926 

Barrels 

Per 

Cent 

In¬ 

crease 

1927 
Thou¬ 
sands 
of  Cubic 
Feet 

1926 
Thou¬ 
sands 
of  Cubic 
F.iet 

Per 

Cent 

In¬ 

crease 

Sept . 

Oct . 

Nov . 

1  )ec . 

2,168,531 
2,350,030 
2,457  463 
2,689,900 

2,033,312 

2,122,336 

2.193,093 

2,377,175 

-h  6  7 
-1-10  7 
12  0 

-1-13.  1 

4,100,283 

4,227,536 

4,049,561 

4,092,104 

3.792,540 

4,052,623 

3,870,691 

3,998,325 

-1-8.1 

-1-4.3 

-f-4.6 

-h2.3 

3,242,546 

3,332,729 

3,231,891 

3,315,963 

3,114,535 

3,317,113 

3,193,212 

3,406,140 

-1-4.  1 
-HO. 5 
-HI. 2 
—2.6 

478,816 

483,554 

483,455 

607,393 

883,913 

879,929 

926.916 

769,518 

—45.9 
—45.  1 
—47.6 
—21.1 

6,474,756 

6,424,859 

5,630,302 

4,851,762 

4,816.955 

4,872.740 

3,975.40h 

3,685,611 

-H34.4 

-H3I.8 

-H4I.6 

-H3I.6 

•As  collected  by  United  States  Geological  Survey.  The  data  are  for  the  electric  light  and  power  industry  only. 
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Public  Service  of  Northern  Illinois 
Increases  Net  15  Per  Cent 


Company  to  issue  and  sell  on  or  before 
June  1,  1928,  at  not  less  than  96  per 
cent  of  face  value,  plus  accrued  interest, 
$20,000,000  of  first  and  refunding  mort¬ 
gage  gold  bonds,  series  “E,”  bearing  in¬ 
terest  at  the  rate  of  4^  per  cent  per 
annum,  and  to  use  the  proceeds  to  pay 
in  part  for  the  properties  of  Coast  Val¬ 
leys  Gas  &  Electric  Company  and  West¬ 
ern  States  Gas  &  Electric  Company,  and 
to  refund  outstanding  bonds  or  notes  of 
those  companies. 

Electric  Bond  and  Share 
to  Change  Set-up 

At  recent  meetings  of  the  boards  of 
directors  of  the  Electric  Bond  &  Share 
Company  and  the  Electric  Bond  &  Share 
Securities  Corporation  it  was  deter¬ 
mined  to  recommend  to  the  stockholders 
of  the  two  companies  that  the  authorized 
shares  of  the  capital  stock  of  each  of 
the  corporations  be  increased.  It  is  pro¬ 
posed  to  authorize  an  additional  1,000,- 
000  shares  of  common  and  an  additional 
1,000,000  shares  of  preferred  stock  of 
Electric  Bond  &  Share  Company  and  to 
increase  the  authorized  shares  of  com¬ 
mon  stock  of  the  Securities  Corporation 
from  1,802,870  to  4,000,000.  Meetings 
have  been  called  for  March  5,  1928. 


ALTHOUGH  Public  Service  Com- 
xXpany  of  Northern  Illinois  did  not 
show  so  great  a  growth  in  1927  over 

1926  as  in  1926  over  1925,  the  progress 
made  was  almost  as  great.  Gross  revenue 
increased  11.8  per  cent,  as  against  12.9 
per  cent  the  previous  year.  Operating 
costs  were  unusually  well  regulated, 
showing  an  increase  of  only  9.7  per 
cent,  allowing  for  a  15.2  per  cent  ex¬ 
pansion  in  net  operating  revenues  dur¬ 
ing  the  period. 

After  all  deductions  gross  income 
showed  a  growth  of  13.9  per  cent, 
against  14.5  per  cent  a  year  ago.  The 
amount  available  for  dividends  in  1927 
was  $5,186,013,  an  increase  of  5.9  per 
cent.  Of  this  amount,  $3,443,914  was 
distributed  as  dividends  and  $1,742,098 
was  added  to  surplus.  It  will  be  noted 
that  rate  reductions  were  made  from 
time  to  time,  and  such  reductions  low¬ 
ered  the  increase  in  operating  revenues 
and  the  amount  available  for  dividends 
on  preferred  and  common  stock  for 

1927  by  about  $685,000. 

Total  sales  of  electricity  for  the  year. 


in  kilowatt-hours,  were  739,718,878 
against  597,061,783  for  1926.  Exclusive 
of  sales  to  other  electric  companies, 
electric  sales  totaled  551,556,023,  an  in¬ 
crease  of  13  per  cent  over  1926.  The 
gain  in  total  connected  lighting  load, 
over  1926,  was  19  per  cent.  The  total 
contracted  power  business  for  the  year 
amounted  to  55,250  hp.,  a  gain  of  21 
per  cent  over  1926. 

The  financial  set-up  of  the  company 
was  altered  during  the  year  by  the  issue 
of  $10,000,000  in  principal  amount  of 
5  per  cent  debentures  due  August,  1932, 
and  $750,000  of  first  lien  and  refunding 
5  per  cent  mortgage  bonds,  series  C,  of 
19^.  Returns  were  used  to  purchase 
property  and  equipment,  to  acquire  at 
par  $4,245,000  of  the  first  mortgage 
bonds  of  the  Waukegan  Generating 
Company  and  to  refund  certain  of  the 
company’s  own  bonds.  Furthermore, 
3,500  shares  of  no-par  common  stock 
were  sold  to  employees  at  an  advan¬ 
tageous  price. 

Interest  charges  for  the  year  were 
earned  2.4  times. 


Stock  Quotations  of  Electric  Light  and  Poiver  and  Manufacturing  Companies 

(Prices  on  New  York  stock  market  unless  otherwise  noted.  Unless  otherwise  noted  the  par.  stated,  or  preference  value  of  stock  la  tlOO.) 


Companies 


Bid  Price 
Monday  Low 
Feb.  20  1927 


High 

1927 


72* 

107 


81* 

115 

125* 

136* 


Abitibi  pwr.  a  paper,  com.. 

new  —  no  par .  73 

Ala.  Pwr  ,  87  com.  pf. — no  par .  114J 

Allig'Chalmers  Mfg.,6%  com .  117  115 

Aluminum  Co.  of  Amer.,  com .  tl36  120 

Aluminum  Co.  of  Amor.,  6*^  pf .  106J 

Amer.AForeimPwr..7%pf.— nopar  — 

Amer.  A  Foreign  Pwr.,  com. — no  par 
Amer.  Bosch  Magneto,  com. — no  par 

Amer.  Brown  Boveri  Elec.t . ••• . 

Amer.  Brown  Boveri  Elec.,  pf.  87 _ 

Amer.  Gas  A  Elec.,  6%  pf. — no  par.. 

Amer.  Gas  A  Elec.,  com.  t — no  par.. 

Amer.  Lt.  A  Trac.,  6%  pf . 

Amer.  Lt.  A  Trac.,  new  com . 

Amer.  Pwr.  A  Lt.,  6%  pf . 

Amer.  Pwr.  A  Lt.,  com.  t — no  par, .. 

Amer.  Pub.  8erv.,  7%  pf .  t  99| 

Amer.  Puo.  Serv.,  com.  t .  t  70 

Amer.  Pub.  Utilities,  7%  ptc.  pf .  90 

Amer.  Pub.  Utilities,  7%  pr.  pf .  97J 

Amer.  Pub.  Utilities,  com .  I  60 

Amer.  States  Sec.,  A . 

Amer.  States  Sec.,  B . 

Amer.  Superpwr.,  6%  ptc  pf. — 25. . 

Amer.  Superpwr.,  6%  Ist  pf .  . 


107 

105)* 

108)* 

23) 

22  * 

27)* 

17 

15j* 

221* 

16 

14)* 

18* 

56) 

55* 

63* 

107 

106)* 

109* 

121 

117)* 

126)* 

115 

115)* 

1151* 

182 

170* 

191* 

105) 

65) 

104)* 

621* 

99* 

109)* 

69)* 

k  99) 

100* 

t  70 

65 

75 

90 

73 

90 

97) 

88 

97 

k  60 

58 

70 

5 

5) 

30 

28)* 

30* 

{ 103 

Amer  Wtr.  Wks.  A  Elec.,  6<^c  Pf _ 

Amer.  W.W.  A  E..  com.  new — no  par 

Anaconda  Copper  cap.  83 . 

Appalachian  Electric  Pwr.,  7%  pf. . . 

Arkansas  Pwr,,  A  Lt.  7%  pf . 

Assoc.  Gas  A  Elec.,  83.50 — 50 . 

Assoc.  Gas  A  Elec.,  pf. — 86 — no  par. 

Assoc.  G.  A  E.,  Class  A,  10 — no  par. 

Babcock  a  wilcox,  7%  com.. 

I'lnthamton  L.,  H.  A  P..  86  pf . 

Birmingham  Elec.,  pf. — 87 — no  par. 
Blackstone  Valley  G.  A  E..  6%  pf . . . 
Blackstone  Valley  Gas  A  Elec.,  10% 

com. — 50 . .  . . . . 

Blaw-Knox,  com.t . 

Bra?lllan  Trac.,  Lt.  A  Pwr.,  87  com..  /201 
Brazilian  Ti«.,  Lt.  A  Pwr..com.,new  /  51 J  . 
Broad  Rlyer  Pwr.,  7%  pf .  105' 


).  40) 

37* 

411* 

43* 

1.  40)  37)* 

105 

101)* 

105* 

56) 

54)* 

61* 

.55) 

53)* 

59|* 

109 

100 

109 

107) 

101 

108 

54 

95 

'ss' 

‘os' 

47) 

47)* 

61)* 

120 

120* 

124)* 

105) 

93 

103) 

no 

105 

111) 

tl07 

103 

no 

kl28 

132* 

135)* 

105* 

<105 

91* 

BrooklyiTlMlson,  8%  com . 

Buflalo,  Niagara  A  East.  Pwr..  81.60 

„  pf  — 25 . 

Buffalo.  Niagara  A  East.  Pwr.  com. 
11  20— no  par . 


.  97  105} 

226}  2061*  235) 


i  26) 
)  35i 


California  elec,  oener- 

^ATl.VO,  6%  pf .  t  99 

California  Ry.  A  Pwr.,  7%  pf .  H35 

Carolina  Pwr.  A  Lt.,  pf. — 87— no  par  JllO) 
Central  A  S.  W.  Util..  87  pf  — no  par  al021 
Central  A  S.  W.  Util.,  pr.  in.  87  pf.— 

_  no  par .  ol05 

Central  Ark.  Ry.  A  Lt..  7%  pf .  104 

Central  III  Pub.  Serv.,  86  pf .  a  99 

Central  Ind.  Pwr.,  7%  pf .  a  97 

Central  Maine  Power,  6%  pf .  95 


96 
125 
109* 
99)  • 

104  )• 
100 
97)* 
95* 


104) 

150 

liO!* 

105}* 

108* 

107* 

99* 

991* 


Companlea 


Bid  Price 
Monday  Low 
Feb.  20 


High 
1927  1927 


Central  Maine  Power,  7% .  107 

Central  Pwr.  A  Lt.,  7%  pf .  98 

Central  States  Elec..  7%  pf .  105 

Century  Elec..  6%  com .  6145 

Chicafo  Fuse  Mfg.,  com. — 82.50  no 

par . m  30 

Cincinnati  Gas  A  Elec.,  5%  com. . . 

Cities  Service,  86  pf. — no  par . 

Cities  Service,  pf.  B — no  par . 

Cities  Service,  pf.  BB — no  par . . 

Cities  Service,  com. — 20 . 

Cities  Service,  Bks.  Shrs. — 10 . 

Cities  Service  Pwr.  A  Lt.,  7%  pf. . . 

Cities  Service  Pwr.  A  Lt.,  6%  pf . . . 

Cleveland  Elec,  lllg.,  6%  pf .  114 

Cleveland  Elec,  lllg.,  10%  com . 

Columbia  Gas  A  ^ec.,  6%  pf . 

Columbia  G.  A  E.  com.  85 — no  par 
Columbus  Elec.  A  Pwr.,  82  com. — 

no  par . *  70 

Columbus  Elec.  A  Pwr.,  7%  pf . 

Columbus  Ry..  Pwr.ALt.,  7%  Pf . . . 
Columbus  Ry.,  Pwr.  A  Lt.,  7  %pf.  B 
Columbus  Ry.,  P.A  I  t.  com. — no  par 
Commonwealth  Edison,  8%  com 
Commonwealth  Pwr,,  6%  pf. . . 
Commonw’th  Pwr..  82.  com. — no  par 

Conn.  Lt.  A  Pwr.,  8%  pf . 

Conn.  Lt.  A  Pwr.,  7%  pf . 

Cons.  Gas  of  N.  Y.,  pf . 

Cons.  Gas  of  N.  Y..  com.  85 — no  par. 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl., 

6%  pf . 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl., 

6)%  pf .  sIlO) 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl., 

7%  pf . 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Balti., 

8%  pf . 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl., 

com.  83.00 — no  par .  *  71 ) 

Consolidated  Pwr.  A  Lt.,  7%  pf . 

Consumers  Pwr.,  6%  pf . 

Consumers  Pwr.,  6.6%  pf . 

Continental  Gas  A  Elec.,  7%  pr.  pf . . 

Conti.  O.  A  K.  com.  84.40— no  par. . 

Crocker  Wheeler,  com.t . 

Crocker  Wheeler,  7%  pf . 


102  no 

100)  105 

104i*  1071* 
140*  145* 


m  30 

30* 

33i* 

e  97) 

97)* 

100* 

.  1  95) 

87* 

94)* 

19 

8* 

190 

80)* 

86* 

155) 

401* 

58)* 

127} 

221* 

27  * 

106) 

1051* 

1061* 

96) 

95)* 

96)* 

114 

108 

114 

360 

285 

370 

1:108 

107)* 

110)* 

91) 

89)* 

971* 

t  70 

66* 

71* 

113 

107) 

98) 

108) 

105) 

96 

106 

105 

75 

no 

al76 

165* 

189* 

tl03) 

65 

102)* 

62)* 

119 

119 

123 

116 

112 

119 

101) 

101)* 

102)* 

130) 

1191* 

139)* 

9112) 

1101* 

113* 

ellO) 

110)* 

113* 

*110) 

110)* 

115* 

sl25) 

1251* 

128)* 

*  71) 

67)* 

72)* 

105 

100 

106 

104! 

106) 

107 

t240 

30 

90 


100 

103 

100 

210 

23 

78 


106) 

107) 

107) 

265 

38 

88 


Dallas  pwr.  a  lt.,  7%  pf . 

Dayton  Pwr.  A  Lt.,  6%  pf . 

Detroit  Edison,  8%  com . 

Dublller  Condenser,  com. — no  par.. . 

Duke  Pwr.,  cap . 

Duqussnc  Lt..  7%  pf . 


110)  107 
108)  101 


116)  115)*  116)* 


Eastern  new  york  util., 

87  pf .  kllO)  102  112) 

Eastern  New  York  Util,  com .  It  65  70  75 

Eastern  States  Pwr.  87,  com .  8  12  11)*  15)* 

Eastern  States  Pwr.,  pf . i  97  90  99 


Companies 


Bid  Price 

Monday  Low  High 
Feb.  20  1927  1927 


106 

254* 

105 

109)* 

76* 


109 

268 

112 

1 


12) 

III* 

94{* 


a  14) 

131* 

15t* 

102 

92 

101 

41) 

40)* 

45)* 

1081 

106)* 

1081* 

4123) 

120j* 

123* 

33 

28)* 

34  j* 

14 

11)* 

15{* 

69} 

’69)* 

751* 

tl05 

99 

105) 

30 

il09 

27)* 

107* 

351* 

109* 

34 

33* 

35|* 

East  Tex.  Elec..  7%  pf .  108 

EdisonElec.of  Boston.  812  com .  d254 

El  Paso  Elec.  7%  pf .  113 

Elec.  Bond  A  Share,  6%  pf .  fllO 

Elec.  Bd.  A  8h.  Sec.,  com.  81 — no  par  i  86) 

Electric  Household  Utll.f . 

Elec.  Investors,  6%  pf. — no  par . 

Elec.  Investors,  com.t — no  par . 

Elec.  Pwr.  A  Lt.,  ctfs.  pf . 

Elec.  Pwr.  A  Lt.,  ctfs.,  40%  pd . 

Elec.  Pwr.  A  Lt.,  ctfs.,  com. — no  par 

Elec.  Rcfrlg.  cap.f . 

Elec.  Ry.  Securities,  com. — no  par. .. 

Elec.  St.  Battery  com.  85.25 — no  par 

Elmira  Wtr.,  Lt.  A  R.R.,  7%  pf . 

Empire  Pwr.,  ptc.t . 

Engr.  Pub.  Senr.  $7.  pf. — no  par. . . 

Engr.  Pub.  Serv.,  com. — no  par . 

Eureka  Vacuum  Cleaner,  com.  84— 
no  par . 


Fairbanks  morse.  7%  pf _ 

F.-M.,  com. — 83 — no  par .  8  36 

Federal  Lt.  A  Trac.,  com  81.40 . 

Federal  Lt.  A  Trac.,  86  pf. — no  par. . 

Florida  Pwr.  A  Lt..  7%  pf . 

Ft.  Worth  Pwr.  A  Lt.,  7%  pf .  1118)  113 

Galveston-houston  elec. 

6%  pf . 

Galveston-Houston  Elec.,  com . 

General  Cable,  Cl.  A . 

Gen.  Elec.  83  com. — no  par . 

Gen.  Elec.,  special— 6% . 

Gen.  Gas  A  Elec.  (Del.)  com  A 

81.50 — no  par . 

Gen.  G.  A  E.  (Del.)  pf.  A. 88 — no  par 
Gen.  O.  A  E.  (Del.)  pf.  A  87 — no  par. 

Gen.  O.  A  E.  (Del.)  pf.  B  87 . 

Gen.  Pub.  Serv.,  87  cum.  pf.,  no  par. 

Gen.  Pub.  Serv..  com.,  no  par . 

Ga.  Lt..  Pwr.  A I^..  com . 

Ga.  Ry.  A  Pwr.,  8%  pf . 

Ga.  Ry.  A  Pwr.,  7%  pf . 

Gt.  Western  Pwr.,  7%  pf . 

Idaho  pwr.,  7%  pf . 

HI.  No.  Utilities,  6%  pf . 

111.  Pwr.  A  Lt.77%  pf . 

IngersoU  Rand  com . 

Int.  Combiu.  Engr.,  com.  82 — no  par 

Int.  Combustion  Engr.,7%  pf . 

Int.  Util.,  Class  A — W.50 — no  par. . 

Int.  Utilities.  Class  B — no  par . 

Interstate  Pwr.,  pf. — 87 — no  par _ 

Interstate  Pub.  Serv..  7%  pf . 

Iowa  Ry.  A  Lt..  7%  pf . 

Jersey  central  pwr.  a  lt. 

CO  .  7%  pf .  107  )  97!  108 

Johns-Manvllle.  com.t — no  par .  116  114*  125 

Johns-Manville.  7%  pf .  119)  119)*  120* 


70) 

69)* 

79* 

1051 

104* 

1C6)* 

k  36 

32)* 

40|* 

49) 

42* 

55* 

1U2 

98* 

105* 

107 

1113) 

1041* 

113* 

107!  • 
114)* 

77 

68 

85 

32 

26 

32 

61} 

56* 

621* 

1271 

125)* 

1381* 

»  111 

Hi* 

111* 

361 

35)* 

39)* 

122) 

122)* 

126)* 

»n2) 

108)* 

112)* 

tl07 

105)* 

107* 

tl20 

116* 

120* 

19 

161* 

20)* 

»  58 

50 

70 

kl25 

119 

125 

tllS) 

106 

115 

5105 

109 

103 

no 

a  99) 

98)* 

99)* 

104) 

99 

104) 

90f 

901* 

94* 

471 

5104 

igi 

551* 

106l* 

45 

45* 

61)* 

71 

61* 

*10)* 

100) 

93 

100 

104 

98 

104 

tlOO 

97 

100 

Stock  Exchange;  sChicago;  bSt.  Louia;  rPhiladalphia ;  dBoiton;  eBaltlmore;  f Montreal;  gCincinnati;  hSan  Francisco;  fPIttsburgh;  (Washington.  kBId  pries 
Saturday.  Feb.  18.  IBid  price  Tuesday.  Feb.  21.  mLatest  quotations  available.  tDlvldend  rate  variable.  *1928 
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Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies  (Continued) 

(PilMi  on  Now  Tork  itoek  morket  union  otborwlto  notod.  Dnlooi  otherwUe  noted  tho  par,  (toted,  or  preference  rtlue  of  itock  it  $100.) 


Companlei 


Bid  Price 

Monday  Low  High 
Feb.  20  1927  1927 


Kansas  CITY  pWR.dt  LT.  pf.  $7  iiii  iiii*  mi* 

Kansan  Gaa  A  Klee  .  7%  pt .  n09j  107*  109^ 

Kentucky  Hydro-Klec..  7%  pf .  al04  102*  104* 

Kentucky  Sec.,  6%  pf .  92  83  90 

Kentucky  Sec  .  b%  com .  140  lOU  135 

Kentucky  UtIUtlee,  6%  pf .  klOl  96  1011 

Laclede  GAS  LT.,  io*j  com....  *23o  2oo*  260* 

Lehigh  Pwr.  Sec.,  com. — no  par .  26  191*  27|* 

Long  Island  Ltg.  7%  pf .  112)  llOJ*  1121* 

L«ng  Island  Ltg.,  com. t — nopar. ...  iI70  139  180 

Los  Angeles  Gas  A  Elec.,  O'e  pf .  108  98  105 

Loulsv^le  Gas  A  Elec.,  cl.  A.  S1.75. .  29)  28*  29}* 


Man.  elec,  supply,  cap.  $5— 

nopar .  61 1 

Manilla  Elec.,  com.t — no  par .  k  45 

Maytag  Mfg.com.oO — nopar. .  31 

Memphis  P.  A  L.,  pf. — 17 — no  par. .  tl09i 
Metropolitan  Ed.,  pf. — 86— no  par. .  1061 

Metropolitan  Ekl.,  pf. — 87 — no  par. .  109 

Metropolitan  Ed.,  com.  86 — no  par..  kl40 

Middle  West  Utilities,  7‘^c  pf .  al28 

Middle  West  Util.,  7‘^i  pr.  lien .  al28 

Middle  West  Util.,  com.  86 — no  par  al30 

Midland  ITtllltles,  pr.  In.  7%  pf .  aI06i 

Midland  Utilities,  7%  pf.  A .  ol04 

Milwaukee  Elec.  Ry.  A  I.t.,  7*i  pf.  .  IH03 
Milwaukee  Elec.  Ry.  A  Lt.,  6%  pf. .  t  99 

Minn.  Pwr.  A  Lt.,  7%  Pf .  1109 

Miss.  River  Pwr.,  6%  pf .  108 

Miss.  River  Pwr..  3%  com . m  62 

Mohawk  Hudson  Pwr.,  let  pf. — 87 

— no  par .  kl07 

Mohawk  Hudson  Pwr.,  2d  pf. — 87 

— no  par .  tl04 

Mohawk  Hudson  Pwr.,  com. — no  par  30 

Montana  Pwr.,  5%  com .  1481 

Montreal  Pwr.,  71%  com .  /  901 

Mountain  States  Pwr.,  7%  pf .  kl03 

Mountain  States  Pwr..  com.t .  16} 

N  ASSAU  A  SUFFOLK  LTG.,  7%  pf.  109 

National  Carbon,  8%  pf .  0138} 

Natlotaal  Elec.  Pwr.,  At .  o  30| 

National  Lt.,  Ht.  A  Pwr.,  com .  *24 

National,  Light,  Ht.  A  Pwr.,  5%  Pf-  *  72 
National  Pwr.  A  Lt..  pf . — 87 — no  par  1 10 
National  Pwr.  A  Lt.,  com.t — nopar.  26} 

National  Pub.  Serv.,  7%  Pf .  102} 

National  Pub.  Serv.,  7%  ptc.,  pf  . . . .  114 

National  Pub.  Serv.,  A  com.  $1.60 — 

no  par .  25} 

National  Pub.  Serv.,  B  com. — nopar  27} 

Nebraska  Pwr.,  7%  pf. .  1110 

Nevada-Callf.  Elec.,  com .  *  35 

New  Brunswick  Pwr.,  4%  pf .  *  60 

New  Eng.  I^ub.  Serv.,  pr.  In.  pf.  87  .  *109 

New  Eng.  Pub.  Serv..  pf.  87 .  *108 

New  Orleans  Pub.  Serv. — 7®r  pf  . . . .  1081 

N.  Y.  A  Queens  Elec.  Lt.  A  Pwr., 

5‘^r  pf .  100 

N.  Y.  Central  Elec.,  7%  pf .  *103 

New  York  Power  A  Light  . S^i  pf .  114 

New  York  Power  A  Light.  7%  pf... .  114} 

Newport  News  A  Hampton  Ry.,  Gas 

A  Elec.,  5%  com  . . .  *109 

Newport  News  A  Hampton  Ry.,  Gas 

A  Elec^  7%  pf .  *109 

Niagara  Falls  Pwr.,  7%  pf. — 25 .  *  28} 

No.  Amer.,  6*i  pf.— 50.. .  54 1 

No.  Araer.,  com.,  no  par .  60  j 

No.  Amer.  Edison,  86  pf. — no  par. ,  .  103} 

No.  Caro.  Pub.  Serv.,  pf . — 87 — no  par  109 

Northeastern  Pwr.,  com .  20} 

No.  N.  Y.  ITtlllties,  7%  pf .  107 

No.  Ohio  Pwr.,  com. — no  par .  22} 

No.  Ont.  Lt.  A  Pwr.,  6%  pf .  *  98 


60* 

451* 

30}* 

107 

93 
104 

60 

1161* 

1251* 

123;* 

104* 

103* 

100 

98 

107* 

94 


106  r 

291* 

102!* 


541* 

50* 

341* 

111 

106 

no 

72 

124!* 

1291* 

135* 

1061* 

104}* 

lai 

101} 

109* 

108 


no* 

31}' 

1651* 


98  no 

138*  1.39* 

27}*  32** 

20  30 

70  80 

1081*  111* 
21}*  27|* 


93 

108 


102 

115 


22*  271* 

241*  30* 

110*  111'* 


22 

60 

98} 

95 

103 

91 

101 


37 

70 

104 

100 

no 

100 

104 


no  116 

no  115 
28*  281* 
531*  541* 
581*  621* 
1021*  1051* 
93  10,5 

191*  23  * 

103  109 

18*  241* 

98*  981* 


Companies 


Bid  Price 

Monday  Low  High 
Feb.  20  1927  1927 


No.  Ont.  Lt.  A  Pwr., 


No.  Texas  Elec..  0%  pf. 
No.  Texas  Elec.,  com. . . 


Ohio 


BRASS,  com.  B  84 — no  par. 


Ohio  River  Edison, '7^ 


.  pf. 

Oklahoma  Gas  A  Elec.,  7%  pf . 

Pacific  Gas  a  elec.,  6?i  pf.. . . 

Pacific  Gas  A  Elec.,  8%  new  com...  . 

Pacific  Pwr.  A  Lt.,  7%  pf . 

Penn  Cent.  Lt.  A  Pwr.,  85  pf. — no 

par . 

Penn-Ohlo  Edison,  6%  pf.  no  par... . 

Penn-Ohlo  Edison,  7%  pf . 

Penn-Ohlo  Pwr.  A  Lt.,  7%  pf . 

Penn  Pwr.  A  Lt. — 87 — no  par . 

Penn  Wtr.  A  Pwr.,  82 . 50  com.,  new 

Phlla.  Co.,  5%  pf.-50 . 

Phlla  Co.,  6%  pf.— 50 . 

Phlla.  Co.,  com. — 50 . 

Phlla.  Elec.,  8%  com.— 25 . 

Portland  Elec.  Pwr.,  7%  pf . 

Portland  Elec.  Pwr.,  6%  pf . 

Portland  Elec.  Pwr.,  6%  2d  pf . 

Portland  Elec.  Pwr.,  com . 

Potomac  Elec.  Power,  pf . 

Pwr.  Sec.,  pf. — no  par . 

Pwr.  Sec.,  com. — no  par . 

Public  Serv.  of  Colorado,  7%  pf.. 

Pub.  Serv.  of  N.  J.,  6%  pf . 

Pub.  Serv.  of  N.  J.,  7%  pf . 

Pub.  Serv.  of  N.  J.,  82  com.—  no  par 

Pub.  Serv.  of  No.  III.,  6%  pf . 

Pub.  Serv.  of  No.  III.,  7%  pf . 

P.  8.  of  No.  III.,  com.  88— no  par _ 

Pub.  Serv.  of  No.  HU  88  com . 

Pub.  Serv.  of  Okla.,  7%  pr.  In . 

Pub.  Serv.  Elec.  A  Gas,  6%  pf . 

Puget  Sound  Pwr.  A  Lt.,  7%  pf . 

Puget  Sound  Pwr.  A  Lt.,  86  pf. — 

no  par . 

Puget  Sound  Pwr.  A  Lt.,  com . 


Radio  copr.  of  amer.,  83.50 

pf  — 50 . 

Ita(llo|Corp.  of  Amer.,  com. — no  par. 
Rhotle  Island  Public  Service,  pf.  82 

— no  par . 

Rochester  Gas  A  Elec.  6%  pf.  D. . . . 
Rochester  Gas  A  Elec.,  7%  pf.  B.. . . 
Rochester  Gas  A  Elec.,  7%  pf.  C.. . . 

SanIJOAQUIN  Lt.  A  Pwr.,  7%  pr 

pf . 

St.  Joseph  By.,  L.,  H.  A  P.,  5%  pf. . 

Serve! .  Inc . 

Sierra  Pacific  Elec.,  2%  com . 

Sioux  City  Gas  A  Elec.,  7%  pf . 

Southeastern  Pwr.  A  Lt.,  pf. — 87 

no  par . 

Southeastern  Pwr.  A  Lt.,  ptc.  pf. . .  . 
Southeastern  Pwr.  A  Lt..  com. — no 

par . 

So.  Calif.  Edison,  8%  pf . 

So.  Calif.  Edison.  7*'c  pf . 

So  Calif.  Edison.  6*5,  pf . 

So.  Calif.  Edison,  8*5.  com . 

Southern  Cities  I’tllltles,  7%  pf . 

Southwestern  Lt.  A  Pwr.,  A  83 . 

Southwestern  Lt.  A  Pwr.,  B . 


t  72 

73 

78 

kl08) 

108}* 

123* 

109}* 

1311 

136}* 

68 

45 

70 

18 

6 

36 

97 

89* 

98}* 

tl07 

100 

III 

kl06 

96 

106 

kl02} 

96 

102 

110} 

103 

111 

109} 

103 

109} 

112 

k  27 

26}* 

27}* 

45} 

45}* 

491* 

1108  i 

106* 

108}* 

e  79} 

77|* 

791* 

93} 

93}* 

96* 

107 

107* 

109* 

109} 

99 

110 

IIIOI 

109}* 

110)* 

«  70 

68* 

72}* 

k  45} 
52} 

l!i* 

kl50 

149}* 

163* 

C  67} 

65}* 

59* 

103} 

97} 

102} 

94 

78 

84 

85 

65 

70 

48 

42}' 

50|* 

kill 

no 

111} 

k  58 

28 

60 

k  12 

6 

15 

1108 

99* 

103* 

kI05} 

103}* 

118* 

41}* 

1061* 

119} 

42} 

alio 

110* 

no* 

alI9 

119* 

121* 

al681 

1591* 

180* 

al69 

159}* 

180* 

kl05 

90 

103 

1091 

109* 

1101* 

110} 

109* 

113* 

98} 

46} 

92* 

34}* 

98)* 

50*' 

k  92} 

87}* 

57}  * 

88) 

85}* 

104}* 

k  31} 

30}* 

311* 

kl05l 

101 

103} 

107 

105 

107 

106 

101} 

103} 

’klU 

105 

112} 

k  75 

70 

75 

6 

41* 

71* 

k  35 

29* 

381* 

107 

99 

105} 

11081 
I  661 


43 

411* 

44}* 

29 

36} 

29* 

k  28} 

28)* 

281* 

k  26) 

251* 

271* 

45} 

431* 

47)* 

k  76 

67 

90} 

70 

60 

65 

65 

60 

65 

Companies 


Bid  Price 

Monday  Low  High 
Feb.  20  1927  1927 


Southwestern  Lt.  A  Pwr.,  86  pf . 

Southwestern  Pwr.  A  Lt..  7%  Pf _ 

Standard  Gas  A  Elec.,  8%  pf . 

Standard  Gas  A  Elec.,  7%  pr.  pf _ 

Standard  G.  A  E.,  com.  83.50 . 

Standard  Power  A  Light,  com . 

Standard  Pwr.  A  Lt..  7%  pf . 

Staten  Island  Edison,  pf. — 86— no 

par . 

Superheater,  86  com. — no  par . 

Syracuse  Lighting,  7%  pf . 

Syracuse  Lighting,  8%  pf . 


Tampa  elec.,  com.  82 . 

Tenn.  Elec.  Pwr.,  6%  pf . 

Tenn.  Elec.  Pwr.,  7%  pf . 

Terre  Haute,  Ind.  A  Elast.  Trac.,  5% 

pf . 

Terre  Haute.  Ind.  A  East.  Trac.,  com. 

Tex.  Pwr.  A  Lt..  7%  pf . 

Tide  Water  Pwr.,  8%  pf . 

Timken  Roller  Bear.,  com. — 84  no 

par . 

Toledo  Edison,  7%  pf . 

Toledo  Eklison,  6%  pf . 

Toledo  Edison,  6%  com . 

Tri-Clty  Ry.  A  Lt..  6%  pf . 


United  gas  a  elec.,  6%  pf. .. 

United  Gas  A  Elec.  (N.  J.),  5%  pf... 
United  Gas  Impr.,  8*5,  com. — 50. . . . 
United  Lt.  A  Pwr.,  pf. — 84 — no  par.. 
United  Lt.  A  Pwr.,  pf. — 86.50 — no 

par . 

United  L.  A  P.,  com.  A  .48 — no  par. 
United  L.  A  P..  com.  B  .48 — no  par. 

Utah  Pwr.  A  Lt  .  7^?^  pf . 

Utica  Gas  A  Elec.,  7%  pf . 

Utica  Gas  A  Elec.,  8%  com . 

Utilities  Pwr.  A  Lt.,  7%  pf . 

Utilities  Pwr.  A  Lt.,  com.  A  82 . 

Utilities  Pwr.  A  Lt.,  com.  B  81 — no 
par . 


Vermont  hydro-elec,,  7% 

pf . . . . 


Wagner  elec.,  7%  pf . 

Wagner  Elec.,  com. — no  par . 

Washington  Ry.  A  Elec.,  5%  com. 
Washington  Ry.  A  Elec.,  7%  pf. 

Washington  Wtr.  Pwr.,  8%  com . 

West  Penn  Elec.,  7%  pf . 

West  Penn  Elec.,  Cl.  A  87 . 

West  Penn  Pwr.,  7%  pf . 

West  Penn  Pwr.,  6*5  pf . 

West  Virginia  Lt..  Ht.  A  Pwr.,  7%  pf. 

Western  Pwr.,  7%  Pf . 

Western  States  Gas  A  Elcc.,  7%  pf.. 
Western  States  Gas  A  Elec.,  com.. . . 
Westinghouse  Elec.  A  Mfg.,  8%  com. 

—50 . 

Weston  Elec.  Instrument,  Cl.  A  82 

— no  par . 

Weston  Elec.  Instrument,  com. — no 

par . 

Wheeling  Elec.,  6%  pf . 

Worthln^on  Pump,  7*5  pf.  A . 

Worthington  Pump,  6*5  B . 

Worthin^n  Pump,  com . 


ALE  A  TOWNF,  com.  85-25.  t  73} 


92 

83 

91} 

kllOl 

no* 

ni|' 

67} 

65* 

67)' 

111 

110}* 

111* 

60} 

67}* 

65* 

36} 

kl04 

291* 

103}* 

lo’Ii' 

102} 

99 

103 

170 

164* 

178* 

kllO 

103 

111 

kll7} 

114 

119 

k  62 

62* 

64* 

1031 

92 

103 

no 

103 

no 

k  10 

20 

30 

k  1 

1 

3 

1113) 

113}* 

115* 

lllj 

105 

111 

116 

113}* 

102* 

134* 

1109 

107* 

kl03 

95 

105 

klOO 

93 

102 

klOO 

96 

99 

98 

98 

103 

76 

70 

77 

£113 

111}* 

n7)< 

k  55 

63* 

551< 

a  99 

95* 

100* 

a  15} 

14* 

171- 

m  18 

19* 

20* 

1  112 

109}* 

111}' 

106 

105 

106) 

k200 

216 

225 

100 

93 

100 

29 

28}* 

30}' 

20} 

18}* 

21* 

k  98 

96 

100 

kill 

106 

no 

h  99 
b  38} 

96}* 

Z7* 

So*i* 

k480 

180 

475 

102} 

k228 

i36‘ 

i82' 

113 

109}* 

1141* 

kllO) 

106)* 

1091* 

114} 

114}* 

116}* 

no 

1091* 

113* 

k  95 

94 

100 

kl02 

98 

105 

kl02 

96 

106 

38 

921 

88}  • 

1001* 

k  33 

301* 

34* 

k  12} 

12}* 

14}* 

kl04 

95 

104 

k  49 

46}* 

55* 

k  45 

41* 

49)* 

28 

28* 

34}* 

k  73} 

72}* 

75* 

Stock  Exchange:  aChlcago;  bSt.  Lnuls;  cPhiladelphIa ;  dBoston;  sBaltlmore;  fMontreal;  princlnnatl;  kSan  Francisco;  iPIttsburgh;  ^'Washington.  IcBtd  price 
Saturday.  Feb.  18.  /Bid  price  Tuesday,  Feb.  21.  mLatest  quotations  available,  t Dividend  rate  variable.  *1928 


Utility  Offerings  Total 

$32,000,000 

New  offerings  by  electric  light  and 
power  companies  during  the  week  ended 
Feb.  23  amount  to  $31,637,500,  three 
companies  contributing  to  this  total.  The 
largest  individual  issue  was  offered  by 
the  National  Public  Service  Corpora¬ 
tion  in  the  form  of  secured  gold  deben¬ 
tures,  priced  at  93^  and  accrued  inter¬ 
est  to  yield  over  5.35  per  cent,  a  piece 
of  financing  involving  a  sum  of  $20.- 
000,000.  These  securities,  dated  Feb.  1, 
1928,  mature  Feb.  1,  1978.  Proceeds 
from  their  sale  will  he  used  for  retiring 
the  company’s  thirty-year  6^  per  cent 
sinking  fund  collateral  trust  gold  IkiikIs 
now  outstanding  and  for  other  corpo¬ 
rate  purposes.  These  secured  gold 
debentures  will  be  a  direct  obligation  of 
the  National  Public  Service  Corporation. 


The  American  Superpower  Corpora¬ 
tion,  which  has  drawn  up  a  plan  for  the 
revision  of  its  capital  structure,  as  an¬ 
nounced  elsewhere  under  “Financial  and 
Statistical  News,”  issued  90,000  shares 
of  first  preferred  stock  at  $102.50  per 
share  and  accrued  dividends,  to  yield 
5.85  per  cent.  Proceeds  will  be  used 
for  the  acquisition  of  additional  inter¬ 
ests  in  certain  electric  light  and  power 
companies  and  for  other  corporate 
purposes.  This  stock  is  cumulative  as 
to  dividends  at  the  rate  of  $6  per  share 
per  annum. 

With  the  purpose  of  refunding  short¬ 
term  loans  outstanding  the  New  Eng¬ 
land  Public  Service  Company  issued 
25,000  shares  of  $6  dividend  series  pre¬ 
ferred  stock,  the  price  being  $96.50  per 
share  and  accrued  dividends  to  yield 
over  6.20  per  cent.  Cumulative  div¬ 
idends  are  payable  quarterly. 


California  Edison  Seeks  Stock 
Authorization 

Southern  California  Edison  Company 
has  made  application  to  the  Railroad 
Commission  of  the  State  of  California 
for  permission  to  issue  some  $6,000,000 
of  new'  common  stock  to  be  sold  to 
shareholders  at  par  $25  on  the  basis  of 
one  new  share  for  each  ten  shares  of 
common  or  original  preferred  stock  held. 
The  $6,000,000  stock  issue  is  appro.xi- 
mately  20  per  cent  of  the  estimated 
budget  for  construction  and  expansion 
for  1928,  R.  H.  Ballard,  vice-president, 
has  announced  that  financing  part  of  the 
budget  each  year  through  issue  ot 
rights  to  common  stock  holders  will  be  a 
permanent  feature.  Hitherto  it  has  been 
the  practice  of  the  company  to  give 
shareholders  rights,  but  these  were  is¬ 
sued  at  no  stated  periods. 
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Code  to  Recognize  “Thin  Wall  Conduit” 

Mass  of  Detailed  Agenda  Prevented  Final  Action — Correlating 
Committee  Appointed  and  Electrical  Committee  to  Meet 
Again  in  Time  to  Offer  1928  Code  in  Fall 


Harmonious  action  toward  the 

recognition  of  electrical  metallic 
tubing,  known  to  the  trade  as  “thin  wall 
conduit,”  in  the  code  took  place  at  the 
meeting  of  the  electrical  committee  of 
the  National  Fire  Protection  Association 
last  week.  The  report  of  the  article  5 
committee  on  thin  wall  conduit  was  pre¬ 
sented  by  A.  Penn  Denton  and  a  minor¬ 
ity  report  was  submitted  by  W.  H. 
Blood.  With  the  concurrence  of  Mr. 
Blood  and  Mr.  Denton  both  reports 
were  ignored  and  the  committee  dis¬ 
cussed  each  principle  separately.  Out  of 
the  discussion  the  committee  evolved 
eight  points  as  given  elsewhere  on  this 
page. 

Owing  to  the  heavy  agenda  covering 
a  mass  of  detail  the  electrical  committee 
was  unable  to  discuss  anything  but  the 
principles  of  the  reports  submitted.  The 
usual  attention  was  given  to  articles  1,  2, 

3.  4,  6,  7.  8,  9  and  10.  In  order  to  have 
a  1928  code  a  motion  was  made  by  L.  P. 
Dendel  as  follows: 

Because  the  field  of  National  Electrical 
Code  users,  code  administrators  and  other 
interests,  including  manufacturers,  were 
promised  by  this  electrical  committee  at  our 
1927  meeting  that  at  the  1928  meeting  of 
this  committee  a  code  would  be  produced 
taking  into  account  the  evident  field  needs, 
and,  because  of  the  absolute  need  that  the 
code  be  correlated  and  be  consistent  and 
overlook  no  serious  needs  by  mere  failure 
to  give  them  proper  attention  or  by  reason 
of  no  means  provided  prior  to  this  meeting 
for  correlation  of  article  committee  reports 
and,  because  our  responsibility  as  code 
makers  is  seriously  challenged  if  we  cannot 
get  out  the  necessary  code  revisions 
promptly  to  care  for  field  needs  and,  be¬ 
cause  the  National  Electrical  Code  is  ex¬ 
pected  by  the  field  to  give  this  needed 
guidance  in  the  interest  of  economy  and 
safety ; 

It  is  therefore  moved  that  a  correlating 
committee  be  chosen  at  this  time,  subject 
to  later  additions  to  its  personnel.  That 
there  be  not  less  than  seven  members,  one 
of  whom  shall  be  the  chairman  of  the  edi¬ 
torial  committee.  That  any  article  com¬ 
mittee  chairman  who  desires  may  be  a 
member.  That  there  be  a  majority  of 
inspector  members,  who  shall  be  under¬ 
stood  to  be  acting,  not  as  individuals,  but 
for  and  under  advice  of  their  constituent 
inspector  associations  and  that  all  recog¬ 
nized  industry  associations  be  so  repre¬ 
sented.  That  the  chairman  of  the  cor¬ 
relating  committee  be  selected  by  the  main 
committee. 

The  correlating  committee  is  hereby  in¬ 
structed  to  co-operate  with  article  com- 
niittees  to  whom  reports  have  been  referred 
back  for  revisions  so  that  such  article  com¬ 
mittee  work  is  completed  within  the  next 
sixty  days  from  today  (Feb.  17,  1928),  and 
so  that  the  correlating  committee  may  bring 
>n  a  report  by  May  1,  1928.  This  correlat- 
'ng  committee  report  to  be  distributed 


immediately  to  all  members  of  this  elec¬ 
trical  committee,  in  order  that  this  com¬ 
mittee  may  meet  and  take  formal  action 
on  a  new  1928  code  not  later  than  July  1, 
1928,  thus  making  the  complete  new  code 
available  to  the  field  by  the  early  fall  of 
1928. 

Article  5  to  Be  Divided 

The  correlating  committee  was  in¬ 
structed  to  use  generally  the  text  of  the 
1925  code  and  to  incorporate  only  what 
seemed  to  be  necessary  new  ideas.  A 
motion  was  passed  instructing  the  editor 
of  the  code  to  divide  article  5  into  tw'o, 
three  or  more  chapters  because  its  pres¬ 
ent  size  imposed  too  much  of  a  burden 
on  any  one  committee.  The  report  of 
the  committee  on  article  8  to  have  a  new 
0-1 5-amp.  fuse  cutout  in  which  higher 
rating  fuses  could  not  be  used  was  in¬ 
dorsed  by  the  committee  and  the  Under¬ 
writers  Laboratories  was  instructed  to 
work  out  a  standard  for'such  a  fuse  and 
report  on  it  next  year. 

Demand  Factor  for  Feeders  Adopted 

The  recommendation  for  a  diversity 
factor,  termed  by  the  committee  a  de¬ 
mand  factor,  on  mains  and  feeders  was 
adopted  in  principle  with  some  few 
changes  in  text  covering  principally  its 
application  to  service  conductors  and 
modifications  with  respect  to  heating 
rppliance  loads.  The  method  of  estimat¬ 
ing  the  demand  factor  will  be  provided 
in  the  code  and  depends  on  the  diversity 
of  load  on  the  feed  such  that  the  max¬ 
imum  demand  is  less  than  the  total 
connected  load. 

No  action  was  taken  on  the  ground¬ 


ing  of  portable  appliances  but  A.  R. 
Small  was  instructed  to  call  a  general 
meeting  of  all  interested  and  to  report 
the  result  to  the  committee.  The  elec¬ 
trical  committee  did  not  support  the 
minority  report  of  Mr.  Blood  regarding 
the  use  of  the  circuit  wire  for  grounding 
in  the  case  of  non-metallic  sheathed 
cable.  The  committee  passed  in  prin¬ 
ciple  rules  regarding  gas  tube  signs  and 
X-ray  apparatus  which  for  the  first  time 
will  appear  in  the  code.  The  article  16 
committee  sponsored  a  .able  which  w'ill 
provide  for  special  circuits  in  laundries, 
kitchens  and  bath  rooms  of  residencies 
and  provides  for  a  25-amp.  circuit  for 
plugging  in  2,()()0-watt  heaters.  The 
correlating  committee  will  develop 
specific  rules  to  cover  such  special  25- 
amp.  circuits  and  will  present  them 
at  the  proposed  electrical  committee 
meeting  later  in  the  year. 

A  resolution  was  presented  by  VV.  H. 
Blood  at  the  end  of  the  meeting  calling 
for  the  ’appointment  of  a  special  com¬ 
mittee  to  study  the  entire  code  making 
system  and  report  upon  six  specific 
items  and  report  to  the  electrical  com¬ 
mittee  at  the  next  annual  meeting.  The 
resolution. presented  by  Mr.  Blood  is  as 
follows : 

Whereas  it  is  desirable  that  the  National 
Electrical  Code  should  continue  to  have  the 
respect  and  confidence  of  the  electrical  in¬ 
dustry,  and  at  all  times  should  be  recog¬ 
nized  as  an  American  standard  for  uni¬ 
versal  acceptance,  and. 

Whereas  the  present  procedure  in  the 
revision  of  rules  and  especially  in  the  con¬ 
sideration  and  adoption  of  new  electrical 
devices  and  systems  is  slow,  tortuous,  pro¬ 
ductive  of  undesirable  expense  and  tends 
toward  commercial  strife,  and. 

Whereas  for  the  benefit  of  the  entire 
electrical  industry  and  for  the  public  at 
large  these  conditions  should  be  corrected; 
therefore  be  it 

Resolved :  That  the  chairman  of  the  elec¬ 
trical  committee  appoint  a  special  com- 


Rules  for  Electrical  Metallic  Tubing 

Points  set  up  by  the  electrical  committee  of  the  N.F.P.A.  in  regard 
to  electrical  metallic  tubing  known  to  the  trade  as  “thin  wall  conduit.” 


1.  To  extend  recognition  to  elec¬ 
trical  metallic  tubing  of  circular  cross 
section. 

2.  To  specify  that  when  installed  it 
will  be  readily  identifiable  as  com¬ 
pared  to  standard  conduit.  The  elec¬ 
trical  committee  has  left  it  to  the 
Underwriters  Laboratories  to  specify 
the  distinguishing  features  necessary 
for  electrical  metallic  tubing. 

3.  That  electrical  metallic  tubing 
shall  have  the  same  nominal  inside 
diameter  as  standard  conduit. 

4.  That  only  threadless  fittings  of 
approved  design  shall  be  used. 

5.  That  trade  sizes  shall  be  J  in.  for 
■mder-plaster  extensions  only  and  J  in., 
4  in.,  and  1  in. 


6.  Its  use  shall  be  limited  to  circuits 
using  not  larger  than  No  8  wire  and 
carrying  not  over  35  amp.  at  voltages 
not  exceeding  300  between  conductors 
or  150  to  ground. 

7.  To  be  installed  as  a  complete  sys¬ 
tem  without  wires  continuous  from 
fitting  to  fitting  and  the  entire  system 
firmly  secured  in  place.  It  is  not  to 
be  used  in  places  where  during  in¬ 
stallation  and  afterwards  it  may  be 
subjected  to  severe  mechanical  injury. 
It  shall  not  be  imbedded  in  masonry, 
concrete  or  fill  in  buildings  during 
their  course  of  construction. 

8.  If  of  non-corrodible  material  it 
shall  have  9.  wall  thickness  and  phys¬ 
ical  properties  equivalent  to  the  elec¬ 
trical  metallic  tubing  being  considered. 
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mittee  to  be  known  as  the  “committee  on 
procedure”  and  that  this  committee  consist 
of  seven  (7)  members,  the  chairman  of  the 
electrical  committee  to  be  one  and  ex 
officio  chairman  of  the  committee  on  pro¬ 
cedure  and  further  that  the  committee  cot- 
sider  and  report  upon  the  following 
matters : 

1.  The  present  membership  of  the  elec¬ 
trical  committee  as  to  whether  the  proper 
organizations  are  represented  best  to  secure 
an  electrical  code  which  may  continue  to 
be  respected  as  national  in  principles  and 
scope. 

2.  .The  size  of  the  committee  and  mem¬ 
bers  of  representatives  to  which  the  vari¬ 
ous  organizations  should  be  entitled  and 
whether  other  than  representatives  of  na¬ 
tional  organizations  should  be  included. 

3.  Methods  for  best  considering  changes 
in  the  code  and  additions  to  the  code  on 


their  merits,  regardless  of  other  con¬ 
siderations. 

4.  The  advisability  of  restricting  voting 
privileges  of  those  who  are  bound  by  com¬ 
mercial  considerations. 

5.  Methods  for  improvir^  present  pro¬ 
cedure  which  will  simplify  it  and  facilitate 
the  adoption  of  new  electrical  devices  and 
systems,  retaining  necessary  safeguards,  but 
making  it  possible  for  inventive  genius 
promptly  to  be  acknowledged  and  the  pu^ 
lie  to  be  given  the  advantage  of  progress  in 
the  art  without  unnecessary  delays. 

6.  The  best  and  most  practicable  methods 
of  co-ordinating  the  code,  now  and  in  the 
future,  in  order  to  make  it  a  set  of  in¬ 
telligent  rules  devoid  of  verbosity  and  text¬ 
book  phraseology. 

7.  That  a  report  of  this  committee  be 
made  at  the  next  annual  meeting  of  the 
electrical  committee. 


1927  Rate  of  Production  Maintained 

January  Activity  in  Electrical  Manufacturing  Plants 
on  Level  With  January,  1927 — Normal  Trend 
Indicated  for  Next  Few  Months 


That  the  electrical  manufacturing 
plants  of  the  nation  are  operating 
at  approximately  the  same  level  as  that 
reported  at  this  time  last  year  is  indi¬ 
cated  by  reports  received  by  Electrical 
World  on  the  monthly  electrical  energy 
consumption  by  a  large  portion  of  these 
plants.  The  rate  of  production  of  elec¬ 
trical  equipment  and  supplies  during 
January  was  about  0.6  per  cent  under 
December  and  4.4  per  cent  under  No¬ 
vember,  but  was  at  exactly  the  same 
level  as  reported  for  January,  1927. 
A  study  of  the  operations  in  past  years 
indicates  that  these  monthly  decreases 
in  activity  since  October  are  normal, 
and  that  similar  monthly  decreases  in 
the  rate  of  activity  may  be  expected  in 
the  industry  until  May  or  June,  when 
the  low  point  of  monthly  operations 
should  be  reached. 


The  index  of  activity  in  the  electrical 
manufacturing  industry,  based  upon 
consumption  of  electrical  energy,  stands 
at  124.7  for  January,  as  compared  with 
125.4  for  December  and  124.8  for  Jan¬ 
uary,  1927.  Comparative  indexes  of 
productive  activity  referred  to  the 
average  activity  for  the  period  of 
1923-25  as  100  and  adjusted  for  number 
of  working  days  are  as  follows : 


January,  1928 .  124.7 

December,  1927  (revised) .  125.4 

November,  1927 .  130.4 

January,  1927 .  124.8 

January,  1926 .  115.0 

Average  for  full  year,  1 927 .  119.5 

Average  for  full  year,  1926 .  116.6 


Operations  of  American  industry  in 
general  during  January  were  about 


9.2  per  cent  over  those  reported  for 
December,  an  increase  in  the  rate  oi 
operations  being  reported  by  all  of  the 
outstanding  industrial  groups  except 
food,  lumber  and  paper.  An  upward 
trend  of  considerable  proportions  is  to 
be  expected  at  this  season  of  the  year, 
but  the  fact  that  the  impulse  is  felt  by 
a  very  large  proportion  of  the  industrial 
groups  instead  of  being  confined  to  a 
few  groups  is  a  significant  fact,  offering 
an  excellent  basis  for  prognosticating  a 
continuance  of  our  present  industrial 
prosperity,  at  least  through  the  first 
half  of  1928. 


Application  of  Industrial 
Trucks  in  Industry 

A  handbook  entitled  “Profitable  Ap¬ 
plication  of  Electric  Industrial  Trucb 
and  Tractors  in  Industry”  has  been  pub¬ 
lished  by  the  Society  for  Electrical  De¬ 
velopment  as  a  co-operative  measure  oi 
twenty  manufacturers  of  electric  indus¬ 
trial  trucks  and  tractors,  storage  bat¬ 
teries  and  accessories  who  are  engaged 
in  a  market  development  program.  The 
book  is  of  interest  to  plant  managers, 
department  heads,  efficiency  experts,  or 
any  who  have  to  do  directly  or  indirectly 
with  material  handling  in  and  about  the 
warehouse  and  industrial  plant.  The 
handbook  contains  96  pages  and  136 
illustrations. 

With  a  special  chapter  for  each  of  six¬ 
teen  major  industries  the  book  is  based 
on  a  survey  of  200  typical  plan  opera¬ 
tions  made  by  a  member  of  the  survey 
committee  of  the  American  Society  of 
Mechanical  Engineers.  For  each  of  the 
industries,  the  operating  processes  and 
the  particular  type  of  truck  suited  to 
individual  jobs  are  described.  An  out¬ 
line  of  operating  costs,  together  with  a 
tabulation  of  direct  savings  effected  by 
employing  this  means  of  equipment,  is 
given. 
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Market  Conditions 


cM- 


Encouraging  activity  in  the 

sale  of  central-station  supplies  is 
noted  in  the  New  England  dis¬ 
trict.  Railroad  companies  are  plan¬ 
ning  increased  purchases,  small  motor 
sales  are  a  little  below  the  normal 
trend,  but  are  steady,  and  negotiations 
for  heavy  equipment  have  fallen  off. 
In  the  Eastern  district  manufacturers 
are  encouraged  with  current  business 
and  report  that  inquiries  are  maturing 
in  better  volume.  A  manufacturer  of 
substation  equipment  states  that  his 
plant  is  running  on  a  capacity  schedule 
for  current  deliveries,  and  a  company 
making  water  turbines  reports  that 
business  is  improving,  with  a  decided 
increase  in  February  as  compared  to 
January. 

In  the  Southeast  an  order  was  placed 
by  a  central-station  company  in  Ala¬ 
bama  for  $90,000  worth  of  power  trans¬ 
formers.  Purchases  by  industrial 
plants  are  slow  but  inquiries  are  good. 
Improvement  in  sales  is  noted  in  the 
St.  Louis  district.  A  power  company 
in  the  southwestern  part  of  the  district 
purchased  a  fair  amount  of  distribu¬ 
tion  equipment,  and  several  good  or¬ 
ders  for  line  construction  materials 
have  been  shipped.  Utility  companies 
are  active  in  the  Middle  West  and  are 
preparing  for  large  line  extensions  in 
the  spring.  On  the  Pacific  Coast  an 
order  placed  by  the  Michigan-Cali- 
fornia  Lumber  Company  of  Camino 
covered  about  $42,000  worth  of  equip¬ 
ment.  Oil  field  activity  was  another 
feature  of  the  week’s  business. 


about  $100,000.  New  building  contracts 
placed  last  week  show  a  marked  increase 
over  previous  years.  The  Brockton  Ice 
&  Coal  Company,  Brockton,  Mass.,  has 
filed  plans  for  an  ice  plant  to  cost 
$100,000. 

Utility  Companies  Active 
in  Middle  W est 

A  slight  slowing  up  or  reactive  tend¬ 
ency  was  noticeable  in  the  Middle 
West  in  some  lines,  while  in  others 
expansion  is  going  on  steadily.  Con¬ 
siderable  activity  in  the  steel,  auto¬ 
mobile  and-  railroad  industries  is  evi¬ 
dent  and  industrial  plant  buying 
generally  is  good.  The  various  utility 
companies  are  busy  preparing  for  large 
line  extensions  in  the  spring.  Con¬ 
siderable  purchasing  of  apparatus  is 
under  way  and  several  interesting  or¬ 
ders  were  placed,  including  auxiliary 
motor  switchboard  equipment  complete 
with  appurtenances,  settings  for  one 
reheat  and  two  standard  B.  &  W.  boil-» 
ers,  two  oil  circuit  breaker  units,  steel 
inclosed  outdoor  type  isolated  phase 
15-kv.  switches,  four  heater  drain 
pumps  and  appurtenances  arranged  for 
motor  drive,  structural  steel  and  iron 
valued  at  $50,000  and  Mazda  lamps 
valued  at  $1.60,000.  Maintenance  pur¬ 
chasing  is  quite  high  with  a  good  de¬ 
mand  for  poles  and  pole  line  hardware. 
Jobbers’  sales  are  normal.  The  ac¬ 
ceptance  of  the  new  gyrator  type  wash¬ 
ing  machine  by  the  public  has  had  a 
stimulating  effect  on  washing  machine 
sales,  one  jobber  placing  a  single  or¬ 
der  for  1,000  machines. 

Construction  projects  are  as  follows: 
Springfield,  Ill.,  plans  a  substation  to 
cost  $60,000.  The  Interstate  Power 
Company  has  authorized  surveys  for 
a  hydro-electric  plant  near  Decorah, 
Iowa.  The  Houghton  County  Electric 
Company  plans  power  plant  expansion 
at  Houghton,  Mich.,  and  extensions  in 
transmission  lines  to  L’Anse  and  Ba¬ 
raga,  Mich.  Detroit  Lakes,  Minn.,  will 
receive  bids  March  5,  for  a  500-kva. 
generating  unit  (and  alternate  bids  for 
a  625-kva.  unit)  with  auxiliary  equip¬ 
ment,  including  motor-driven  ash  hoist, 
for  the  municipal  power  plant.  The 
Northwestern  Utilities  Corporation  has 
purchased  the  Mapleton  Electric  Com¬ 
pany,  Mapleton,  Minn.  The  Nebraska 
Power  Company  will  rebuild  its  power 
line  from  Millard  to  Chaleo,  Neb.,  for 
operation  at  increased  voltage.  Cedar 
Falls,  Iowa,  plans  a  transmission  line 
to  points  in  Mount  Vernon  Township. 
The  Iowa  Public  Service  Company 
plans  the  purchase  of  the  municipal 
lighting  plant  at  Jolley,  Iowa.  Arling¬ 
ton,  Neb.,  has  secured  permission  to 
build  a  transmission  line  for  commer¬ 
cial  service.  The  Elkhorn  Valley 
Power  Company  plans  a  transmission 
line  from  Clarkson  to  Creston,  Neb. 


Non-Ferrous  Metal  Markets 
Dull — Prices  Stable 

Little  activity  prevails  in  the  copper 
market  and  prices  quoted  by  large  pro¬ 
ducers  are  steady,  although  some  in¬ 
terests  are  vyilling  to  sell  for  several 
points  less.  The  lead  market  is  dull, 
consumers  evidently  feeling  that  prices 
are  uncertain  and  that  plenty  of  lead 


NEW  YORK  METAL  MARKET  PRICES 

Feb.  15,1928 

Feb.  21. 1928 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic _ 

Lead,  Am.  S.  A  K. price 

14-144 

6  35 

14 

6i 

Antimony . 

II 

Nickel,  ingot . 

35 

35 

Zinc  spots . 

5.92} 

5.80 

Tin,  Straits . 

51.725 

Aluminum,  99  per  cent 

24.30 

Base  copper  wire  price  Feb.  21,  :928,  15}  cents. 

is  available.  Orders  are  mainly  for 
prompt  shipment.  The  zinc  market  has 
declined  slightly.  Tin,  after  the  largest 
price  decline  in  several  years,  appears 
stable. 

Large  Transformer  Order 
Placed  in  Alabama 

Purchases  by  industrial  plants  in  the 
Southeast  are  slow,  though  inquiries  are 
good,  and  activities  in  the  central-sta¬ 
tion  field  are  improving  slightly,  A 
central-station  company  in  Alabama 
ordered  power  transformers  totaling 
$90,000  and  a  South  Carolina  power 
company  ordered  similar  equipment  to 
the  extent  of  $13,500.  House-type 
meters  are  in  brisk  demand,  the  majority 
of  individual  orders  averaging  $1,500, 
though  two  orders  received  from  Ten¬ 
nessee  aggregated  .'’;8,000  and  one  from 
Georgia  amounted  to  $2,500.  In  con¬ 
nection  with  the  cnange  of  its  direct- 
current  system  to  alternating  current, 
one  company  ordered  $6,800  worth  of 
elevator  equipment  in  the  past  few  days. 
Another  interesting  central-station  order 
called  for  switching  equipment  amount¬ 
ing  to  $7,900.  Two  turbine  inquiries 
are  in  hand,  one  for  an  industrial  plant 
and  the  other  for  a  small  utility  com¬ 
pany. 

One  manufacturer  reports  the  receipt 
of  an  order  from  Alabama  for  a  mine 
locomotive  costing  approximately  $9,000, 
and  tw'o  industrial  motor  orders  from 
the  same  state,  one  amounting  to  $6,000 
and  the  other,  $3,500.  There  is  con¬ 
siderable  activity  in  connection  with 
prospective  textile  mills  to  be  located  in 
this  territory  and  although  definite  an¬ 
nouncements  are  not  immediately  forth¬ 
coming  all  or  a  large  portion  of  this 
should  materialize  within  a  reasonable 
period. 

Construction  projects  reported  are  as 
follows ;  The  E-Z  Opener  Bag  Com¬ 
pany,  Decatur,  Ill.,  plans  a  paper  mill 
at  Tuscaloosa,  Ala.,  to  cost  $3,000,000. 
The  Columbus  Electric  &  Power  Com¬ 
pany,  Columbus,  Ga.,  is  having  plans 
drawn  by  Stone  &  Webster,  Inc.,  Bos¬ 
ton,  for  a  hydro-electric  plant  on  the 
Chattahoochee  River,  to  cost  $7,000,000. 
The  Columbus  company  also  will  build 


Central-Station  Supplies 
Active  in  New  England 

Encouraging  activity  is  reported  in 
the  sales  of  central-station  supplies  with 
the  demand  for  new  service  lines  and 
expansions  quite  marked.  Orders  for 
pole-line  supplies  included  a  good  vol¬ 
ume  of  wire  and  hardware  and  poles. 
One  order  for  four  cars  of  line  mate¬ 
rials  is  noted;  another  group  of  orders 
called  for  five  car  loads  of  cross  arms, 
hardware  and  wire.  Railroad  compa¬ 
nies  are  planning  for  greater  purchases 
than  during  the  past  year  and  to  date 
sales  show  an  encouraging  increase. 
Weatherproof  wire  sales  are  active, 
switch  and  control  equipment  demand  is 
steady,  and  a  temporary  slackening  of 
outside  work  has  slowed  up  contractors’ 
needs. 

Small  motor  sales  are  a  little  below 
the  normal  trend  but  are  steady  and 
reached  over  $35,000  last  week.  Nego¬ 
tiations  for  heavy  equipment  have  fallen 
off,  and  transformer  inquiries  are  quiet. 
An  order  for  two  20-kw.  baking  ovens 
was  reported.  Industrial  lighting  proj¬ 
ects  are  being  considered  in  go^  vol- 
Jjnie  with  school-house  plans  numerous. 
Ihe  Malden  Electric  Company  plans  to 
erect  a  new  service  station  at  a  cost  of 
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a  substation  near  Cusseta  Highway,  to 
cost  $50,000.  The  Carolina  Gas  &  Elec¬ 
tric  Company  has  acquired  the  munic¬ 
ipal  lighting  plant  at  Kinston,  N,  C. 
The  Carolina  Power  &  Light  Company 
plans  a  substation  at  Sanford,  N.  C., 
to  cost  $70,000.  The  Savannah  River 
Electric  Company  plans  a  hydro-electric 
development  on  the  Savannah  River, 
near  Greenwood,  S.  C.,  to  cost  $20,000,- 
000.  The  South  Carolina  Power  Com¬ 
pany  plans  the  purchase  of  the  munic¬ 
ipal  electric  plant  at  Walterboro,  S.  C. 
The  Peter  Fox  Sons  Company,  Chicago, 
plans  an  ice  and  cold  storage  plant  at 
Nashville,  Tenn.,  to  cost  $350,000.  The 
East  Coast  Utilities  Corporation,  Rich¬ 
mond,  Va.,  plans  a  power  plant  at  Port 
Richmond,  to  cost  $40,000.  Milledge- 
ville,  Ga.,  has  contracted  with  the 
Georgia  Power  Company  for  an  orna¬ 
mental  lighting  system,  and  Louisville, 
Ky.,  also  is  planning  an  ornamental 
lighting  system  in  its  parks. 

Utility  Orders  Encourage 
Eastern  District 

Manufacturers  in  the  Eastern  district 
are  encouraged  with  current  business 
and  the  improved  immediate  outlook  for 
additional  commitments.  Inquiries  are 
maturing  in  better  volume.  A  central- 
station  company  in  the  New  York  terri¬ 
tory  has  placed  a  fair-sized  order  for 
special  switching  equipment  for  substa¬ 
tion  service,  and  further  business  is  an¬ 
ticipated  from  that  quarter.  Another 
power  company  has  contracted  for 
switching  apparatus  of  the  6,600-volt 
type,  both  for  indoor  and  outdoor  serv¬ 
ice.  A  large  manufacturer  of  substation 
equipment  of  this  character  reports  a 
growing  volume  of  business  from  a  num¬ 
ber  of  sources,  with  its  plant  running 
on  a  capacity  schedule  for  current  deliv¬ 
eries.  High-voltage  insulation  appara¬ 
tus  is  beginning  to  move  at  a  better  pace 
and  several  important  orders  have  been 
placed  in  the  New  York  market.  A 
manufacturer  of  water  turbines  states 
that  business  is  improving,  with  a  de¬ 
cided  increase  this  month  as  compared 
with  January.  A  public  utility  in  Ver¬ 
mont  has  contracted  for  a  sizable  unit, 
while  a  paper  mill  at  Lee,  Mass.,  also 
placed  an  order  for  a  prime  mover. 

Industrial  business  holds  rather  uni¬ 
form.  Motor  sales  continue  fair,  with 
popular  industrial  sizes  in  demand  from 
several  branches  of  trade,  including  ice 
cream  factories,  metal-working  shops, 
paper  mills,  leather  plants  and  textile 
mills.  Fractional  -  horsepower  motor 
sales  are  active,  and  a  leading  manufac¬ 
turer  has  secured  an  order  for  160 
1/20-hp.  motors  for  a  company  in 
Brooklyn,  to  be  used  for  electric  office 
arioliances.  Electric  fan  business  is 
showing  fair  promise  for  early  spring. 

Immediate  construction  activities  in¬ 
clude  the  following :  Steel  &  Tubes,  Inc., 
Brooklyn,  plans  a  steel  strip  mill  at  its 
Elyria,  Ohio,  plant,  to  cost  $1,000,000; 
Perth  Amboy,  N.  J.,  plans  an  ornamental 
lighting  system  on  Maple  Street.  The 
Public  Service  Electric  &  Gas  Company 
will  build  a  substation  at  Ridgewood, 
N.  J.  The  John  A.  Roebling’s  Sons 


Company,  Trenton,  N.  J.,  will  build  an 
addition  to  its  wire  and  cable  plant  to 
cost  $500,000.  The  Philadelphia  Sub¬ 
urban-Counties  Gas  &  Electric  Company 
plans  an  addition  to  its  plant  on  Barba- 
does  Island,  Schuylkill  River,  near  Nor¬ 
ristown,  Pa.,  and  extensions  i«  trans¬ 
mission  lines.  The  Viscose  Company 
plans  an  addition  to  its  rayon  mill  at 
Lewistown,  Pa.,  to  cost  $400,000.  The 
Pennsylvania-Ohio  Power  &  Light  Com¬ 
pany  has  secured  permission  from  the 
United  States  Engineer,  Pittsburgh,  for 
a  transmission  line  across  the  Ohio 
River,  near  Girard,  Ohio.  The  White 
Company,  Baltimore,  Md.,  will  build  an 
addition  to  its  paint  factory  to  cost 
$100,000.  C.  Hoffberger  &  Company, 
Baltimore,  will  take  bids  at  once,  to  be 
received  about  March  10,  for  an  eleven- 
story  cold  storage  and  ice  plant  to  cost 
$900,000.  The  Chief  of  Engineers, 
United  States  Army,  Washington,  D.  C., 
will  soon  take  bids  for  a  1,200-kw. 
Diesel  engine-generating  set,  with  aux¬ 
iliaries  and  one  station  switchboard.  The 
United  States  Engineer,  Pittsburgh,  Pa., 
will  receive  bids  until  March  9  for  two 
hydraulic  turbines  (Circular  274). 

Improvement  in  Sales  Noted 
in  St.  Louis  District 

A  slight  improvement  in  business  is 
noted  in  the  St.  Louis  district.  Not 
many  large  contracts  have  been  closed 
but  several  are  being  figured.  One 
order  was  placed  for  a  150-kw.  gen¬ 
erator  and  a  switchboard  for  $4,300. 
A  lot  of  feeder  voltage  regulators,  trans¬ 
formers  and  oil  circuit  breakers  were 
bought  by  a  power  company  in  the 
southwestern  part  of  the  district  at  a 
total  cost  of  $55,000.  Several  good 
orders  for  line  construction  materials 
have  been  shipped  out  and  two  contracts 
closed  for  conduit,  wire  and  fittings  for 
large  office  buildings. 

Construction  projects  in  the  district 
are  as  follows:  Sterling,  Kan.,  will  ex¬ 
tend  its  municipal  power  plant.  The 
Shreveport  Producing  &  Refining  Cor¬ 
poration,  Shreveport,  La.,  will  enlarge 
its  oil  refinery  at  a  cost  of  $250,000. 
The  Liberty  Textile  Mills,  Liberty,  Mo., 
plans  a  new  cotton  mill  to  cost  $100,- 
000.  The  Board  of  Public  Service, 
St.  Louis,  will  receive  bids  March  13 
for  a  complete  street-lighting  system  in 
district  A.  The  Southern  Ice  &  Util¬ 
ities  Company  plans  an  ice  plant  at 
Odessa,  Tex.,  to  cost  $75,000.  The 
West  Texas  Utilities  Company  plans  a 
power  and  ice  plant  at  Sonora,  Tex., 
to  cost  $75,000.  The  Texas  Gulf  Power 
Company  plans  an  8,000-hp.  power  plant 
at  Texas  City,  Tex.,  to  cost  $200,000. 
The  Southwestern  Gas  &  Electric  Com¬ 
pany  plans  a  transmission  line  to  Hat¬ 
field  and  Cove,  Ark.,  and  vicinity.  The 
Arkansas  Power  &  Light  Company 
plans  rebuilding  its  66,()00-volt  trans¬ 
mission  line  from  Pine  Bluff  to  Cam¬ 
den,  Ark.,  to  operate  at  110,000  volts, 
at  a  cost  of  $185,000.  Independence, 
Kan. ;  Poplar  Bluff,  Mo. :  El  Reno,  Bris¬ 
tow  and  Muskogee,  Okla.,  and  Ozona, 
and  Sweetwater,  Tex.,  plan  the  installa¬ 
tion  of  lighting  systems. 


Lumber  Company  Order 
Placed  on  Pacific  Coast 

The  outstanding  order  on  the  Pacific 
Coast  covered  a  power  installation  for 
the  Michigan-California  Lumber  Com¬ 
pany  of  Camino,  consisting  of  assorted 
General  Electric  motors  from  21  to 
225  hp.,  totaling  $20,000  with  acces¬ 
sories,  a  750-kva.  Allis-Chalmers  tur¬ 
bine,  valued  at  $18,000,  and  Westing- 
house  switchboard  and  control  valued 
at  $4,000.  Oil  field  activity  was  another 
feature  of  the  week’s  business.  One 
manufacturer  reports  five  different  or¬ 
ders,  totaling  $20,000,  from  three  com¬ 
panies  and  comprising  six  double-rated 
well  motors,  one  arc-welding  equipment 
and  a  large  automatic  panel.  The  city 
of  Los  Angeles  purchased  $63,092 
worth  of  weather-proof  wire  and  the 
Southern  Pacific  Railroad  three  car¬ 
loads  of  iron  wire.  The  latter  com¬ 
pany  is  in  the  market  for  approximately 
$20,000  worth  of  lead  cable  for  its  new 
Fresno  classification  yard  and  also 
plans  to  build  a  new  tourist  hotel  near 
Phoenix,  Ariz. 

Other  new  construction  projects  re¬ 
ported  include  a  $1,000,000  convent 
and  school  for  Belmont,  Calif.,  and  a 
$2,500,000  apartment  house  and  hotel 
for  Pasadena.  New  street  lighting 
prospects  include  Berkeley  and  Wil¬ 
lows.  Machinery  orders  include  an 
order  for  200  1/20-hp.  motors  for  calcu¬ 
lating  machines,  valued  at  $2,500;  two 
circuit  breakers  at  $4,000  for  the  Ala¬ 
meda  substation;  one  special  quadruple 
motor  equipment  for  $6,000  for  an 
Oakland  traction  company,  and  a  mis¬ 
cellaneous  assortment  for  the  Truckee 
Carson  irrigation  project  comprising 
220  distribution  transformers,  250  watt- 
hour  meters,  1,000  line  insulators,  1,200 
strain  insulators  and  six  lightning  ar¬ 
rester  units  having  a  total  value  of 
$35,000. 

Construction  projects  are  as  follows: 
The  Southern  California  Edison  Com¬ 
pany  plans  a  substation  at  Yorba  Linda, 
to  cost  $150,000.  The  United  Verde 
Copper  Company,  Clarksdale,  Ariz., 
will  build  an  electric  steel  foundry  to 
cost  $100,000.  The  Snow  Mountain 
Water  &  Power  Corporation,  San  Fran¬ 
cisco,  has  applied  for  permission  to 
build  a  21,680-hp.  hydro-electric  plant 
on  the  South  Eel  River,  Lake  County, 
to  cost  $3,200,000.  The  Coast  Counties 
Gas  &  Electric  Company,  Santa  Cruz, 
Calif.,  plans  a  substation  at  Watsonville 
to  cost  $35,000.  The  Red  River  Lumber 
Company,  Westwood,  Calif.,  plans  a 
hydro-electric  plant  on  Ash  Creek,  a 
tributary  of  Pitt  River,  Modoc  County, 
to  cost  $250,000.  The  St.  Helens  Pulp 
&  Paper  Company,  St.  Helens,  Ore., 
plans  an  addition  to  cost  $100,000.  The 
Columbia  Valley  Lumber  Company. 
Bellingham,  Wash.,  plans  a  new  mill 
to  cost  $100,000.  The  Northwest 
Power  &  Light  Company  has  appH^ 
for  permission  to  build  a  hydro-electric 
plant  in  Rica  Canyon,  near  Port  An¬ 
geles,  Wash.,  to  cost  $2,000,000.  No¬ 
gales,  Ariz.,  and  Compton,  Los  Angeles, 
and  Pittsburg,  Calif.,  plan  street  light¬ 
ing  systems. 
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Activities  of  the  Trade 

cM _ _ 


Allis-Chalmers  Announces 
Changes  in  Pittsburgh  Works 

Effective  March  1,  1928,  the  Pitts¬ 
burgh  Transformer  Company,  purchased 
by  the  Allis-Chalmers  Manufacturing 
Company  last  year,  is  to  be  taken  over 
and  operated  as  the  Pittsburgh  Trans¬ 
former  works  of  the  Allis-Chalmers 
company.  The  manufacture  of  the 
Pittsburgh  types  of  distribution  and 
power  transformers  will  be  continued  at 
the  Pittsburgh  works  in  sizes  up  to  and 
including  5,000  kva.  single  phase,  and 
15,000  kva.  three  phase  at  44,000  volts ; 
up  to  and  including  4,000  kva.  single 
phase,  and  12,000  kva.  three  phase  at 
66,000  volts,  and  also  all  transformers 
for  electric  furnace  work.  The  larger 
sizes  of  transformers  and  those  for 
higher  voltages  and  all  transformers  re¬ 
gardless  of  size  or  voltage,  equipped 
with  built-in  tap  changers  to  operate 
under  load,  will  be  of  the  Allis-Chalmers 
type  and  will  be  built  at  the  West  Allis 
works. 

The  Allis-Chalmers  company  in  its 
announcement  says  that  it  appreciates 
the  business  given  the  Pittsburgh  Trans¬ 
former  Company  during  the  past  years 
and  earnestly  solicits  continued  patron¬ 
age.  The  district  offices  of  the  Pitts¬ 
burgh  Transformer  Company  have  been 
consolidated  with  and  will  be  operated 
as  a  part  of  the  Allis-Chalmers  district 
office  organization  with  offices  in  all 
principal  cities.  With  a  larger  organiza¬ 
tion.  increased  facilities  and  advanced 
manufacturing  methods,  as  well  as  its 
extended  service  organization,  the  Allis- 
Gialmers  company  states  that  it  is  in 
excellent  position  to  serve  the  industry 
in  its  transformer  requirements. 


The  Hynes  &  Cox  Electric  Cor¬ 
poration,  406  North  Pearl  Street,  Al¬ 
bany,  manufacturer  of  “Red  Crown” 
electric  water  heaters,  has  published  a 
manual  on  electric  water  heating  for 
salesmen.  The  manual  has  been  com¬ 
piled  to  enable  salesmen  to  answer 
quickly  and  intelligently  many  of  the 
questions  W’hich  will  be  asked  by  pros¬ 
pects. 

The  Servel  Sales,  Inc.,  51  East  42d 
Street,  New  York  City,  announces  the 
appointment  of  John  M.  Bickel  as  man¬ 
ager  of  advertising  and  sales  promotion. 
Mr,  Bickel  comes  from  the  Magazine 
Repeating  Razor  Company,  where  he 
Has  been  assistant  general  sales  man¬ 
ager. 

The  Pacific  Electric  Manufac¬ 
turing  Company,  5815  Third  Street, 
San  Francisco,  has  opened  offices  in 
Seattle.  Wash.,  at  516  Liggett  Build¬ 
ing,  with  Charles  H.  Cutter  in  charge. 

The  Belden  Manufacturing  Com¬ 
pany,  2300  S.  Western  Avenue,  Chi- 
'^ago,  manufacturer  of  insulated  wires 
and  cables,  has  added  to  its  cord  depart- 
nient  a  new  soft  rubber  plug  for  house¬ 


hold  appliances,  office  and  store  equip¬ 
ment,  portable  shop  tools  and  other 
devices. 

The  Clifton  Manufacturing  Com¬ 
pany,  Boston,  manufacturer  of  rubber¬ 
ized  fabrics,  announces  that  E.  W. 
Kendall  has  been  appointed  manager  of 
its  electrical  tape  department  in  charge 
of  all  domestic  and  export  tape  sales 


Automatic  Induction  Starter 

An  automatic  induction  starter  with 
two  adjustable  features  has  been  an¬ 
nounced  by  the  Lincoln  Electric  Com¬ 
pany,  Cleveland.  One  of  the  adjust¬ 
ments'  is  in  the  starting  current  and 
starting  torque  and  is  made  by  chang- 


adjustable  starting  current  and  start¬ 
ing  TORQUE  ARE  PROVIDED  BY  THIS  AUTO¬ 
MATIC  INDUCTION  STARTER 


ing  the  position  of  the  rotor  in  the 
regulator.  This  rotor  is  index  mounted 
and  the  starting  torque  and  starting 
current  of  the  motor  are  increased  by 
going  to  the  higher  numbers  of  the  scale 
and  decreased  by  going  to  the  lower. 
The  other  adjustment  is  in  the  current 
at  which  the  throw-over  takes  place. 
The  throw-over  is  controlled  by  a  re¬ 
tarding  solenoid  which  is  operated  by 
the  motor  current.  The  pull  of  this 
solenoid  can  be  adjusted  by  a  simple  lock 
rod  arrangement  carried  on  its  plunger. 

The  manufacturer  states  that  the 
starter  can  be  mounted  very  easily.  In 
mounting,  the  back  cover  is  first  secured 
to  the  wall.  It  is  light  and  can  be 
easily  held  and  attached  by  one  man. 
The  back  cover  contains  the  conduit 
outlets.  After  the  leads  are  drawn  the 
switch  may  be  set  into  the  back  cover 
and  locked  in-  position  by  a  screw  pro¬ 
vided  for  that  purpose.  The  conven¬ 
tional  start  and  stop  buttons  are  used  in 


effective  March  1.  For  the  last  five 
years  Mr.  Kendall  has  been  in  the  sales 
department  of  thf  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company.  The 
Clifton  company  states  that  it  will  con¬ 
tinue  its  constructive  distribution  pol¬ 
icies  through  electrical  jobbers. 

The  Lincoln  Electric  Company, 
Cleveland,  manufacturer  of  “Line-Weld” 
motors  and  “Stable- Arc”  welders,  an¬ 
nounces  the  appointment  of  O.  D.  Fries 
as  salesman  in  charge  of  consumer  mo¬ 
tor  business  in  Detroit  under  the  direc¬ 
tion  of  J.  M.  Robinson,  district  manager. 


connection  with  the  starter.  If  the  front 
cover  of  the  starter  is  removed  the 
switch  may  be  swung  forward  by  the 
removal  of  the  holding  screw  at  the 
back.  This  brings  the  switch  mechanism 
out  where  it  is  in  a  better  position  for 
observation.  The  barriers  may  also  be 
moved  upward  out  of  the  way.  By  the 
release  of  a  screw  on  the  control  switch 
panel  the  contact  carrying  arm  will  drop 
back  exposing  all  contacts  for  renewals 
or  observation.  The  barriers  completely 
inclose  the  contacts  and  six  separate  arc 
chimneys  are  provided  to  confine  the 
arcs.  The  manufacturer  states  that  with 
this  barrier  the  switch  can  interrupt  cur¬ 
rents  of  ten  times  the  rating  without 
injury.  The  contacts  in  the  switch  are 
designed  to  give  a  wiping  action.  Over¬ 
load  protection  is  afforded  by  thermo¬ 
relays  and  no-voltage  protection  by  no¬ 
voltage  release  control. 


Metering  Panelboards. — A  meter¬ 
ing  panelboard  of  the  loose-wire  type, 
which  the  manufacturer  claims  will  han¬ 
dle  any  metering  problems  that  confront 
the  builder,  has  been  developed  by  the 
Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh.  Loose-wire 
connectionus  replace  the  usual  copper 
bus  bars,  directly  lowering  the  price  and 
speeding  up  installation.  Four  main 
types  are  being  made.  This  panel  is 
said  to  be  particularly  adapted  to  service 
in  apartments  and  office  buildings  where 
frequent  change  of  tenants  makes  meter 
changing  an  important  item. 

Automatic  Dynamometer  Control 
Panels. — A  fully  automatic  control 
equipment  for  use  with  dynamometers 
in  testing  internal  combustion  engines 
has  been  placed  on  the  market  by  the 
General  Electric  Company.  The  new 
control  equipment  consists  of  two  panels, 
one  a  control  panel  and  one  a  master 
panel.  This  arrangement  permits 
mounting  the  master  panel  on  the  dyna¬ 
mometer  base,  providing  complete  con¬ 
trol  of  the  dynamometer  at  the  point 
where  the  actual  testing  is  being  done. 
The  automatic  control  panel,  with  its 
motor-operated  rheostats  and  absorption 
resistor,  is  mounted  at  any  suitable,  re¬ 
mote  place. 


New  Equipment  Available 


February  25,1928 — Electrical  World 


437 


1,658,618,  1,658,619,  1,658,620,  1,658,621. 

Ljquid  Flow  Switch  :  w.  W.  Walker, 
Ekist  Orangre,  N.  J.  Apps.  filed  Aug.  26 
and  Oct.  1,  1924,  May  26,  1925  and  March 
25,  1927.  Mercury  type. 

1,658,635.  Attachment  Plug;  F.  P.  Gates, 
West  Hartford,  Conn.  App.  filed  Dec.  8, 


Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 


An  agency  is  desired  in  Toronto,  Canada 
(No.  29,631),  for  electrical  power  equipment. 

An  agency  is  desired  in  Barcelona,  Snain 
(No.  29,668),  for  storage  batteries. 

An  agency  is  desired  in  Strasbourg 
Prance  (No.  29,650),  for  radio  sets  and 
parts. 

An  agency  is  desired  in  Tientsin,  China 
(No.  29,711),  for  electric  refrigerating 
units. 

An  agency  is  desired  in  Rome,  Italy  (No 
29,632),  for  X-ray,  related  ultra-violet  ap¬ 
paratus,  and  appliances  for  electric  treat¬ 
ment. 

Purchase  is  desired  in  Comayaguela 
Honduras  (No.  29,709),  of  Diesel  or  semi- 
Diesel  crude  oil  motor  and  centrifugal 
pumps. 


1,658,644.  Control  of  Dynamo-Electric 
Machines  ;  H.  W.  Diddiard,  Rugby,  Eng¬ 
land.  App.  filed  Sept-  28,  1926.  Con¬ 
nected  in  parallel  and  adapted  to  run  at 
related  speeds,  as  by  being  mechanically 
coupled  together. 

1,658,647.  Alternating-Current  Rbcti- 
riHR ;  Lfc  B.  Miller,  Lynn,  Mass.  App. 
filed  April  14,  1927. 

1,658,651.  Electric  Furnace;  R.  B.  Prin- 
dle,  Schenectady,  N.  Y.  App.  filed  Dec. 
29,  1926.  Means  for  sealing  a  furnace 
receptacle  around  an  electrical  conductor 
passing  through  the  wall  thereof. 

1,658,660.  Signaling  System  ;  O.  C.  Traver, 
Schenectady,  N.  Y.  App.  filed  March  30, 
1927.  Wherein  two  members  are  related 
in  synchronism  in  remotely  situated 
transmitting  and  receiving  stations. 

1,658,662.  Alternating-Current  Commu¬ 
tator-Motor  Regulating  Apparatus  ;  W. 
Welsch,  Niederschonhausen,  Germany. 
App.  filed  Sept.  25,  1926. 

1,658,664.  Variable-Ratio  Transformer; 
F.  F.  Brand,  Pittsfield,  Mass."  App.  filed 
July  6,  1927. 

1,658,677.  Brush  for  Dynamo-Electric 
Machines  ;  M.  R.  Hanna,  Erie,  Pa.  App. 
filed  July  18,  1927.  Having  a  soft  tip 
and  a  hard  portion  at  approximately  the 
top  half. 

1,658,692.  Electric  Heathi;  J.  L.  Schroyer, 
Oak  Park,  Ill.  App.  filed  Dec.  9,  1924. 

1,658,695.  Circuit-Controlling  Device;  O. 
C.  Traver,  Schenectady,  N.  Y.  App.  filed 
Jan.  12,  1924.  For  controlling  a  circuit 
a  plurality  of  times  in  succession  at  pre¬ 
determined  intervals. 

1,658,699.  Pressure-Difference  Measur¬ 
ing  Instrument;  M.  Weiss,  Berlln- 
Friedenau,  Germany.  App.  filed  March 
6,  1926. 

1.658.703.  Eh^BCTRic-CuRRBNT  Collector; 
(J.  W.  Bower,  Schenectady,  N.  Y.  App. 
filed  Nov.  27,  1926. 

1.658.704.  Protection  of  Electric  Sys¬ 
tems:  M.  D.  Camhy,  Berlin,  Germany. 
App.  filed  March  11,  1926. 

1,658,707.  Signaling  Device  for  Motion- 
Picture  Machines  ;  A.  Costa,  Donora, 
Pa.  App.  filed  Oct.  31,  1923. 

1,658,746.  Lightning  Arrester;  C.  P. 
Steinmetz.  Schenectady,  N.  Y.  App.  filed 
Sept.  27,  1921.  Formed  of  a  plurality  of 
discharge  gaps  arranged  in  series,  each 
of  the  gaps  being  inclosed  by  a  wall 
which  separates  the  discharge  electrodes 
of  the  gap. 

1,658,752.  Cable  Terminal  for  Storage 
Batteries  ;  W.  F.  Wllford,  Fort  Benton, 
Mont.  App.  filed  Dec.  8,  1926. 

1.658.787.  Compression  Rheostat;.  A.  M. 
Ijevy,  New  York,  N.  Y.  App.  filed  June 
4,  1919. 

1.658.788.  Electrical  Rejsistancb  Appa¬ 
ratus  :  A.  M.  Levy,  New  York,  N.  Y. 
App.  filed  Sept.  21,  1920.  Of  the  com¬ 
pression  type. 


New  Trade  Literature 


(Issued  Feb.  7,  1928) 

1,658,254.  Elbctrothermally  Responsive 
Device;  G.  R.  Radley,  Milwaukee,  Wis. 
App.  filed  Aug.  16,  1920.  Susceptible  to 
influence  in  accordance  with  both  current 
and  voltage  variations. 

1,658,259.  Electric  Rivet  Heuter  ;  J.  E. 
Sederholm,  St,  Paul,  Minn.  App.  filed 
Dec.  8,  1924. 

1,658,266.  Suspending  Device  for  Trolley 
Wires;  F.  A.  Tice,  Cincinnati,  Ohio.  App. 
filed  Nov.  3,  1925. 

1,658,316.  Battery  ;  E.  B.  Wheeler,  New 
York,  N.  Y.  App.  filed  June  22,  1927. 
Dry  cell  battery  employing  flat  electrodes. 
1,658,329.  Protective  System  for  Elec¬ 
tric  Circuits;  P. •W.  Forsberg,  Schenec¬ 
tady,  N.  Y,  App.  filed  Nov.  3,  1925.  For 
preventing  the  flow  of  currents  of  abnor¬ 
mal  value  in  either  direction  in  a  circuit 
adapted  to  carry  current  in  either  direc¬ 
tion. 

1,668,334.  Resistance  Material;  T.  A. 
Holmgren,  Stockholm,  Sweden.  App. 
filed  Jan.  14,  1925.  Electrically  conduc¬ 
tive  in  a  cold  state  and  usable  at  a  high 
temperature.  Consisting  essentially  of  an 
Intimate  mixture  of  finely  crushed  silicon 
carbide  and  a  refractory  cementing 
medium,  burnt  until  the  cement  has  more 
or  less  sintered. 

1,658,380.  Electrical  System  ;  L.  S.  Kell- 
holtz,  Dayton,  Ohio.  App.  filed  July  11, 
1919.  F^rm-llghting  unit. 

1,658,446.  Bulb  Adapter  for  Signal 
Lamps  ;  L.  C.  Kuehner,  St.  Louis,  Mo. 
App.  filed  June  28,  1926. 

1,658,449.  Fluid-Leiv'hl  Indicator  for 
High-I’ressurb  Vessels  or  Containers; 
S.  Ix)ffler,  Berlln-Charlottenburg,  Ger¬ 
many.  App.  filed  July  10,  1925. 

1,668,474.  Cigar  Lighter;  M.  T.  Bller, 
Brooklyn,  N,  T.  App.  filed  June  8,  1927. 
1,658,488.  High-Frequency  Alternator; 

M.  I^atour,  Paris,  FT&nce.  (Granted 
under  the  provisions  of  the  Act  of  March 
3,  1921.)  App.  filed  Sept.  1,  1921. 

1,658,501.  Electric  Condenser;  P.  B. 
Vall^,  New  Haven,  Conn.  App.  filed  Nov. 
14,  1925. 

1,658,511.  Switch;  C.  Bruynls.  The  Hague, 
Netherlands.  App.  filed  Nov.  12,  1925. 
For  switching  220-volt  circuits  and  using 
a  lower  voltage  for  the  operation  of  the 
switch. 

1,658,522.  Electrical  Plug  Connector; 
A.  J.  Frogue  and  J.  I.  Sloan,  Kansas  City, 
Mo.  App.  filed  June  8,  1925.  As  used  in 
automobile  headlights. 

1,658,568.  Method  and  Apparatus  for 
Maintaining  Gashious  Conduction  Dis¬ 
charges  ;  D.  McF.  Moore,  East  Orange, 

N.  J.  App.  filed  July  22,  1922. 

1,668,577.  Regulator  ;  C.  H.  Smoot,  Maple¬ 
wood,  N.  J,  App.  filed  March  7,  1927. 
So  con.structed  as  to  avoid  hunting  with¬ 
out  loss  of  sensitiveness  or  power. 

1,658,583.  ELBcrfiiic  Socket;  B.  D.  Wells, 
Danbury,  Conn.  App.  filed  Sept.  10,  1923. 
1,658,598,  1,658,599.  Socket  Construction; 
J.  Hohl.  Newark.  N.  J.  Apps.  filed  April 
22,  1921  and  Nov.  21,  1922. 

1,658,610.  Safety  Electric  Fuse  Igniter: 
N.  M.  Olevlch,  St.  Clair,  Pa.  App.  filed 
June  18,  1927. 

1,658,615.  Electric  Oven  Heater;  H.  O. 
Swoboda,  Edgewood,  Pa.  App.  filed  Feb. 
10,  1926. 


DRUM  CONTROLLERS.— Bulletin  GEA- 
887  issued  by  the  General  Electric  Company, 
Schenectady,  N.  Y.,  describes  and  illustrates 
its  CR3110  drum  controllers  for  series  and 
compound  wound  motors  used  on  crane 
hoists  and  for  similar  applications. 

COLD  MOLDED  PRODUCTS  —  “Come 
Adventuring”  is  the  title  of  booklet  R-1 
Issued  by  the  Cutler-Hammer  Manufactur¬ 
ing  Company,  Milwaukee,  in  which  it  gives 
complete  information  on  the  C-H  cold 
molded  “Thermoplax,”  what  it  is,  and  the 
uses  to  which  it  can  be  put.  It  also  contains 
photographic  examples  showing  where  small 
metal  inserts,  trademarks,  depressions  and 
projections  have  been  incorporated  in  parts 
of  various  shapes  and  sizes  at  the  time  of 
molding. 

AIRPORT  LIGHTING  EQUIPMENT.— 
The  Crouse-Hinds  Company,  Syracuse, 
N.  Y.,  is  distributing  bulletin  No.  2108, 
describing  and  illustrating  its  various  types 
of  airport  lighting  equipment  Including 
revolving  beacons,  landing  field  illuminating 
units,  boundary,  pbstacle  and  marker 
lights,  hangar  roof  lighting  and  interior 
illumination  units,  etc. 

BRACKETS  and  RECEPTACLES.— A 
pamphlet  No.  A1127  issued  by  the  Bryant 
Electric  Company,  1421  State  Street,  Bridge¬ 
port,  Conn.,  covers  the  Bryant  “Alabax” 
line  of  porcelain  brackets  and  receptacles 
for  all  kinds  of  installations. 

LIGHTING  EQUIPMENT.— The  Edwin 
F.  Guth  Company,  St.  Louis,  is  distributing 
its  architectural  catalog  No.  19  de.scribing 
and  illustrating  its  different  types  of  artistic 
lighting  fixtures.  A  number  of  illustrations 
show  the  actual  application  of  some  of  the 
units  described.  Several  photographs  show 
how  Guth  fixtures  are  made. 

INDUCTION  MOTORS.— Bulletin  No. 
1143  issued  by  the  Allis-Chalmers  Manu¬ 
facturing  Company,  Milwaukee,  describes 
and  illustrates  its  normal  torque,  type  ARX, 
line-start  induction  motors  with  sleeve  or 
roller  bearings. 

CLUTCH.— The  L.  G.  S.  spring  clutch  is 
described  and  illustrated  in  a  bulletin  issued 
by  the  L.  G.  S.  Manufacturing  Company, 
Indianapolis,  Ind.  The  bulletin  shows  varied 
installations  and  suggests  many  practical 
applications.  The  three  different  types  of 
clutch  made,  the  ratchet  type,  the  manual 
type  and  the  centrifugal  type  are  each  illus¬ 
trated  and  described. 

THREADLESS  FITTINGS.— The  Erie 
Malleable  Iron  Company,  Erie,  Pa.,  is  dis¬ 
tributing  its  catalog  of  "Kondu”  threadless 
fittings  for  1928.  Many  additions  to  the 
line  are  offered  in  this  new  catalog.  A 
number  of  illustrations  show  the  applica¬ 
tion  of  “Kondu”  fittings  to  various  jobs. 

STOKERS. — The  Detroit  Stoker  Com¬ 
pany,  General  Motors  Building,  Detroit,  has 
issued  a  bulletin  which  describes  and  ilj'^' 
trates  the  Detroit  underfeed  stoker.  The 
bulletin  covers  in  detail  such  points  as  the 
design  and  construction,  ash  discharge,  how 
low  maintenance  cost  Is  Insured,  etc.  A 
number  of  installations  are  illustrated  and 
described  and  a  series  of  drawings  show  the 
proper  application  of  the  stoker  to  all  styles 
of  settings.  The  company  also  is  distribut¬ 
ing  a  bulletin  covering  the  Detroit  sell- 
contained  uni-stoker. 

LIGHTING  DATA.— mie  Edison  Lamp 
Works  of  General  Electric  Company,  Harri¬ 
son,  N.  J.,  is  distributing  bulletins  I.iD  \»"o 
and  LD  137B  entitled  “The  Mazda  Lamp 
in  Projection  Service,”  and  “Lighting  tne 
Home.”  A  number  of  illustrations  show¬ 
ing  installations  are  Included. 


Foreign  Trade 
Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

An  agency  is  desired  in  Pllsen,  Czecho¬ 
slovakia  (No.  29,634),  for  advertising 
signa  household  electric  appliances,  elec¬ 
tric  flash  buttons  and  lighting  appliances. 

Purchase  is  desired  in  Warsaw,  Poland 
(No.  29,660),  of  storage  batteries. 

A  sole  agency  is  desired  in  Florence, 
Italy  (No.  29,633),  for  apparatus  for  elec¬ 
trical  treatments  and  electric  toilet  equip¬ 
ment. 

A  sole  agency  is  desired  in  Oslo,  Norway 
(No.  29,662),  for  storage  batteries. 

Purchase  or  agency  is  desired  in  Dresden, 
Germany  (No.  29,678),  for  Ice  cream 
cabinets,  drink  mixers,  and  restaurant-type 
toasters. 


•Omitted  from  previous  listings  of  pat¬ 
ents  as  they  were  received  from  the  Patent 
Office  too  late  to  be  included  in  numerical 
order. 
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